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Ecology of the Morgan Creek and East Fork of the Salmon River Blg-
horn Sheep Herds and Management of Bighorn Sheep in Idaho. 
State of Idaho 
--.:....::::..::::.:...:..::--
Project No. W-142-R-1 
Job Nos. I, 2 & 3 
Name: ROCKY MOUNTAIN BIGHORN SHEEP 
INVESTIGATIONS 
Title: (I) Megsure Productivity and 
Morta I ity 
(2) Movements and Seasonal 
Migrations of Bighorn Sheep 
(3) Bighorn Transplants 
Period Covered: July I, 1969 to June 30, 1970 
ABSTRACT: 
An ecological study on the Morgan Creek and the East Fork of the 
Salmon River, Idaho, Bighorn Sheep herds was conducted from July I, 
1966 to February 28, 1970. 
The Morgan Creek population numbered about 100 animals upon termi-
nation of the study. The trend of this population was downward. The 
East Fork population numbered about 50 animals and the trend appeared 
to be stable or sl ightly downward. 
Productivity of both herds was low. Lamb mortal ity was high and 
recruitment to the breeding herd low. Low recruitment rates coupled 
with hunting pressure caused a decl ine in the ram component of both 
herds. 
The lungworm-pneumonia complex and scabies mites local ized in the 
ears were common disease-parasite problems for bighorns on the Morgan 
Creek and East Fork ranges. Poor nutrition was postulated as the 
reason for endemic disease and parasite problems. 
xi i 
Cougars, coyotes, bobcats and eagles were evaluated as mort::::!ity 
factors. Evidence did not indicate that any of these were a serious 
limiting factor. Accidents and poaching also were evaluated as mor-
tal ity factors, but it was not possible to determine the extent to 
which they contributed to mortal ity. 
Food habits of bighorns and deer were studied on the Morgan Creek 
winter range. 'Bighorns were found to use 69 percent grasses, 27 percent 
browse and 4 percent forbs. 'The primary grass uti lized was Agropyron 
spicatum 11 anditf1e pr,imary'browse was Cercocarpus ledifollus. 
Considerable competition for forage existed between deer and big-
horns. Competition did not occur between bighorns and elk or antelope. 
Domestic I ivestock use has converted most of the range in the vicinity 
of Chal I is to sagebrush, which is not qual ity bighorn habitat. Deer 
numbers have greatly increased because of the habitat change. Live-
stock now compete with bighorns for the I imited amount of remaining 
grass and deer compete by decimating the mountain mahogany (~. ledifol-
ius. Shortage of protein during the winter Is a serious problem for 
bighorns. Winter range rehabi I itation, consisting of sagebrush 
eradication and accompanied by reduction of deer and domestic livestock 
usage, is suggested to restore ranges for the benefit of bighorns. 
Transplanting of bighorns to suitable areas historically inhabited 
by bighorns is suggested to increase bighorn distribution in Idaho and 
to stabi lize current statewide downward trends In bighorn numbers unti I 
winter range rehabi I itation problems can be solved. 
Breeding occurred in November and December, and lambing in May and 
June. Twinning did not occur. 
I Ray :J • DavJs; Flora of Idaho (Dubuque, Iowa: Wm. C. Brown Co., 
Inc., 1952),828 pp. 
xi i i 
Several trapping methods were evaluated and a total of 43 bighorns 
were trapped, Of these, 7 were transplanted, 7 were instrumented with 
radio transmitters, 23 were neckbanded and 6 accidently ki I led. 
Morgan Creek bighorn sheep migrated an average of 22.4 airl ine 
mi les to summer ranges. The shortest migration was 19 mi les and the 
longest 28.5 mi les. East Fork bighorns were found to migrate about 
17 air1 ine mi les to summer range. 
Analysis of winter range indicated a canopy coverage of 34 percent 
for shrubs, forbs and grasses~ 42 percent bare sol I and erosion pave-
ment and 24 percent natural rock. Forage production was low at 128 
to 669 pounds/acre green weight, Big sagebrush contributed '40 percent 
of the herbage production. Usage on al I sites was moderate to excessiVe. 
Erosion was very evident, and range condition trend estimated to be 
downward. Only about 805 percent of the 16,676 acres of winter range 
within the Morgan Creek study area was quality habitat avai lable to 
bighorns during most winters. Sagebrush, little used by btghQrns, 
dominated 56 percent of the winter range. Grasses, indicative of 
qual ity bighorn habitat, dominated only 17 percent of the winter range. 
Idaho's statewide bighorn sheep populations have decreased 
approximately 50 percent since 1960. Ram components have decreased 
about 85 percent since 1960. Increased numbe rs of hunters have har-
vested fewer rams under the two-week open season 3/4-curl regulation 
and the point of diminishing returns has begun to operate. Depr&5Slng 
the ram component below an undetermined level may interfere with 
reproduction. Therefore, a I imited harvest by control led permit 
regulations and controlled distribution of hunters is recommended. 
James Ko Morgan 
(jame Bra I ogi st-
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I NTRODUCT I ON 
The Idaho Fish and Game Department initiated an intensive study on 
the ecology of the Morgan Creek and East Fork of the Salmon River big-
horn sheep herds in July, 1966. 
Historical records indicate that in the Chall is vicinity, bighorn 
sheep once inhabited the entire Lemhi Mountain Range, Lemhi Valley, 
Pahsimeroi Val ley, Lost River Mountain Range, Whitecloud Mountains, 
Salmon River Mountains, and the upper Salmon and East Fork of the 
Salmon River, (Russell, 1955). Bighorn sheep populations in these 
areas, which represent thousands of square mi les, have shrunk to six 
smal I herds total ing not more than 300 animals now occupying about 
one-fourth of the pristine habitat. 
These six herds are: (I) East Fork of the Salmon River herd, 
estimated at 50 animals; (2) Birch Creek herd, estimated at 15 animals; 
(3) Morgan Creek herd, estimated at 100 animals; (4) Kronks Canyon herd, 
estimated at 25 animals; (5) and (6) Lost River and Lemhi herds, esti-
mated at 60 animals. Factors In common for these herds are: they were 
all once part of a single large herd that occupied the entire area 
described above and they have al I suffered from man's impact on the 
environmento The six remnants of this once great herd',Sl,Jrvive, not by 
coincidence but only in those areas least accessible to man and his 
domestic I ivestock. Habitat alteration in the surrounding areas has 
been so complete that the herds no longer intermingle. 
Bighorn sheep in the Chal I Is vicinity have retreated before the 
onslaught of clvl I ization untl I they now survive only in a few re-
2 
stricted niches. These bighorns remain in a precarious situation, and 
anyone of the above I isted herds could be quickly lost. This study 
was initiated to determine the needs and problems of these bighorns in 
hopes that an understanding of their ecology would provide a base upon 
which management plans could be formulated. 
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OBJECTIVES 
Primary objectives of the study were: (I) to determine numbers 
and composition of the bighorn sheep populations on the Morgan Creek 
and East Fork of the Salmon River winter ranges as a basis for deter-
mining the current status and population trends of these herds; (2) 
to determine movements on the winter ranges, migrations from winter to 
summer ranges, and distribution on the summer ranges; (3) to study the 
food habits and habitat requirements of the bighorns and to determine 
the condition and trend of vegetation on the winter ranges; and (4) 
to formulate management plans that would assure perpetuation of these 
herds. 
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METHODS 
Population Numbers and Composition 
An intensive hel icopter count was made each winter to estimate 
total numbers and population trends. Aerial surveys were flown about 
twice each month in a Piper PA-18 Supercub or Cessna 185 airplane to 
del ineate extent of use for the winter and summer ranges, distribution 
and movements on winter and summer ranges, migrations between winter 
and summer ranges, habitat preferences, proximity of other ungulates, 
and to locate bighorns for observation on the ground. A 30-X spotting 
scope was used for ground observations and to determine sex ratios and 
age composition of the herds. 
Movement and Migration 
Several methods of trapping bighorns were tried. These included 
baiting into Clover deer traps and corral traps baited with alfalfa 
hay, immobilization with powder-charged long range Cap-Chur gun, and 
driving into wing traps with a hel icopter. A total of 43 bighorns were 
captured. Twenty-three were marked with a domestic sheep size aluminum 
eartag in each ear and a 3-inch wide leather neckband with large 
painted black numbers for individual Identification; 7 were instru-
mented with radio transmitters; 7 were transplanted; and 6 died as a 
result of the trapping and handling. Movements and migrations were 
determined by ground and aerial observation and aerial radiotracking. 
Food Habits and Range Analysis 
Periodic observations on the ground were used to obtain informa-
tion on food habits, feeding behavior, habitat preferences, condition, 
5 
and relationships with other species. 
During the spring and early summer of 1967, 3 specimens of nearly 
every plant found on the Morgan Creek and East Fork winter ranges were 
collected, mounted, and identified. (Appendix G). 
Ten permanent transect clusters were established on the Morgan 
Creek and East Fork winter ranges. These transects were established 
subjectively under two criterion; first, the area had to be important 
winter range for bighorn sheep, and second, the stand in which the 
transect cluster was located had to be representative of a major 
vegetation type In the area. 
A c Joseup and genera I view photo was taken over the first stake 
and al I the vegetation within a la-foot macroplot was counted and tabu-
lated by species. A 2 X 5 decimeter frame with 32 cm. legs was then 
placed at the 5, 10, 15, etc., foot marks on the tape up to the 95-foot 
mark to give 20 readings per 100 foot transecto Canopy coverage for 
each plant species was listed by coverage classes each time the frame 
was placed along the tape (Daubenmire, 1959)0 In addition, hits by 
each of the 4 sharpened legs were recorded as to whether they hit bare 
soil, erosion pavement, natural rock, litter, moss and llehen, or 
vegetation. 
A soi I pit was dug at each transect cluster location and sol I 
condition information taken on a standard U. S. Forest Service Form 
R4-2200-13. Current soi I stab! 11ty rating and score were arrived at by 
Integrating the U. S. Forest Service guide for rating soi I stabi 11ty 
CU. S. D. A., 1958) with the percentage of bare sol I and vegetation 
derived from the Daubenmire Frame information. 
Current uti I ization was estimated from pel let group transects and 
ocular estimates of grass uti lizatlon. These were integrated with 
monthly aerial counts and ground observations of animal numbers to 
give an overal I estimate of the degree of uti I ization for each site. 
Current forage production was estimated from a 9.6-square foot 
plot located off the end of the observers toe at i-rod intervals. 
Current year's growth was clipped from the vegetation within the plot 
and weighed. 
6 
The Morgan Creek winter range was mapped on aerial photos, classi-
fied into vegetation types, and compi led into acreages to assess the 
amount and quality of winter range avai lable for bighorns. 
Management 
Hunter questionnaires were sent to each Idaho bighorn sheep hunter 
for the years 1966, 1967, and 1968. Results were tabulated and com-
pared with a simi lar questionnaire sent out in 1960 to gain information 
on hunter pressure, hunter distribution, number and location of big-
horns observed, hunter attitudes and goals, and bighorn sheep hunting 
expenditures. Current hunting regulations were evaluated in this light. 
Heads of bighorn sheep taken by Idaho hunters were aged, measured, 
and the lower jaw collected whenever possible to relate age to horn 
growth and Boone and Crockett scores, and to determine what age classes 
were being taken by hunters. 
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DESCRIPTION OF STUDY AREAS 
The Morgan Creek bighorn sheep winter range in central Idaho lies 
approximately eight mi les north of Chall is. Morgan Creek and all 
associated drainages on the winter range drain into the main Salmon 
River. Other drainages associated with the Morgan Creek winter range, 
hereafter referred to collectively as the Morgan Creek winter range, 
are: Ellis, Cherry, Sage, Blue, Darling, Eddy, and Pat's Creeks. This 
winter range complex is bounded on the south by Chal I is Creek; on the 
southeast by the main Salmon River; on the north by EI I is Creek, First 
Crossing Gulch, and Blue Creek; and on the west by Eddy Creek. 
The Morgan Creek winter range was characterized by steeply rol ling 
hi lis interspersed with extremely rugged cl iffs, particularly along the 
edges of Lower Morgan Creek (Figure I). Elevation varied from 5,000 
feet at the mouth of Morgan Creek to 7,000 feet at the top of Cat-Ear 
Mountain and the upper reaches of the winter range. 
Annual precipitation was light (approx. 7.0 inches per annum) and 
mostly in the form of snowo Snow depths precluded the use of north 
slopes by bighorns during most winters whereas south slopes were uti 1-
ized nearly to the 7,000 foot level. 
Soi Is were granitic and basaltic in origin, rather shal low, 
(espec.iallyon the steeper slopes) and very rocky. Gravelly to rocky 
loams predominated and topsoi Is were from I to 8 inches In depth. Sub-
soi I generally was a gravelly clay loam from 3 to 13 inches in depth. 
Vegetation types were: (I) sagebrush-grass, whi ch predominated, 
Figure I. Bighorn sheep winter range, Lower Morgan Creek 
and Boneyard Gulch, October 1967. Note the 
predominance of sagebrush and low-growing 
phlox in the foreground. 
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(2) rock-mahogany-sagebrush characterized by Jumbled rocks and cl iffs 
interspersed with sparse vegetation, (3) grass-shadscale, (4) mahogany, 
and (5) Dougias-fir. 
The sagebrush-grass type was dominated by big sagebrush in most 
cases. Both big sagebrush (Artemisia trldentata) and several species 
of low sagebrush were present. Grasses present were bluebunch wheat-
grass (Agropyron spicatum), Indian ricegrass (Oryzopsis hymenoidesl 
Sandberg bluegrass (Poasecunda), sand dropseed (Sporobolus cryptandrus), 
sal Ina wild-rye (Elymus sal inus), and other associated xeric grasses. 
A wide range of forbs was found such as Phlox (Phlox h06dl I ~ndPhl~x 
longlfol ia), Eriogonum~, Penstemon ~., Erigeron ~., Lupinus 2QQ., 
and Astragalus ~., in this vegetation type. 
The rock-mahogany-sagebrush type was steep, broken, and cl iffy~ 
Vegetation grew in those areas where sufficient soi I had been able to 
form. Big sagebrush, mountain mahogany (Cercocarpus ledlfol Ius), and 
bluebunch wheatgrass predominated in this vegetation type. 
The grass-shadscale type, as the name implies, was almost a salt-
desert community, Salt-desert plants such as horsebrush (Tetradymia 
spinosa), spiny grea=ebush (Forsellesia spinescens), four-wing saltbush 
(Atriplex canescens), and shadscale (Atriplex confertlfol ia) predomi-
nated. The primary grass in this vegetation type was sal ina wi Id-rye. 
This type was limited to the lower, southerly facing slopes (Figure 2). 
Mountain mahogany occurred in a few places in solid stands and was 
interspersed through parts of the rough, rocky terraIn. Douglas-fir 
(Pseudotsuga Menzies! I) stands extended Into the study areas on a few 
north slopes. 
The East Fork study area lay about 30 mi les to the south of the 
Figure 2. Grass-shadscale type bighorn sheep winter 
range. Spring gulch area near Morgan Creek. 
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Morgan Creek wi nter range. I t was bounded on the south and east by a 
large bend in the East Fork of the Salmon River. Boundaries to the 
north and west were determined by snow depths, but during an average 
winter the bighorns generally wintered in the Ziegler Basin, Marco 
Creek, Jimmy Smith Creek, and Corral Creek drainages. When snow depths 
al lowed, some wintering Dccurred, In the Jowerparts,of Big Lake Creek 
and Boulder Creek. 
Soi I, vegetation types, and topography were so simi lar to the 
Morgan Creek study area that separate descriptions for the two areas 
need not be made. Figure 3, taken on the East Fork study area near 
Marco Creek, is typical of the habitat type found on both study areas. 
Both study areas were cl imax grasslands when the first white man 
arrived (Russel I, 1955). However, over uti Ilzation by domestic I ive-
stock converted these areas to sagebrush-grass or sagebrush dominated 
types. 
In terms of biomass, fauna on the study areas was weighted heavi Iy 
toward large mammals. Animals present were: bighorn sheep (Ovls cana-
densis); pronghorn (Ant! locapra americana); feral burros, domestic 
horses, sheep, goats and cows, black bear CUrsus americana); coyote 
(Canis latrans); bobcat (Lynx rufus); cougar (Fells concolor); black-
tal led jackrabbit (Lepus californicus); snowshoe hare (Lepus americanus) 
cottontai I rabbit (Sylvllagus nuttal I I); and yel lowbel Iy marmot (Mar· 
mota flaviventris). 
Other animals common to the study areas were: the red-tai led 
hawk (Buteo ,jamaicensls); golden eagle (Aguila chrysaetos); and 
rattlesnake (Crotalus alrox), 
Figure 3. Bighorn sheep winter range, East Fork Salmon River, 
near Marco Creek. Note the absence or grasses. 
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Except for a smal I amount of private land in the creek bottoms and 
several sections of State owned land, the lands of both study areas 
were under the administration of the U. S. Bureau of Land Management. 
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ECOLOGY 
Population Characteristics 
Total number hel icopter counts were made on both study areas from 
1962 through 1970 (Table I). Although these intensive counts were 
subject to many variables, they should provide a reasonable indication 
of population trends (Figure 4). The IOO-animal variation between 1962 
and 1963 for the Morgan Creek herd perhaps questions the accuracy of 
hel icopter counts. However, the 1963-1970 trend was definitely down-
ward, and this was substantiated by ground and fixed-wing airplane 
observations. The East Fork population appeared to be stable between 
1962 and 1970. 
Table I. Hel icopter.countson the Morgan Creek and the East.Fork 
bighorn sheep herds, 1962 through 1970 
Morgan - Darl ing - Pats - Eddy East Fork 
Year Number Number 
1962 148 48 
1963 254 47 
1964 210 36 
1965 
1966 
1967 115 52 
1968 34 
1969 64 34 
1970 70 
Comparable counts with the Piper PA-18 Supercub and the hel icopter 
for three different winters are summarized in Table 2. In 1966-67 
averaging both study areas 21.7 bighorns were located per hour with 
the Supercub as compared to 15.3 per hour with the hel icopter. In 
CI.I 
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Morgan Creek 
~ 
o 
11 a !J ~ :::::.,u", : I 
52 East Fork Salmon 
48 
34 
1Cl63 ICf~l I'" '1g1D"e 4. Bighem sheep pepulatlen treads. I..n 
6 
967-68. cotTIpa -. ng t e t wo or t he Ea st Fa s tu dy area 0 Iy, 10 Q 
bighor ns pe ho r we e loca" ed wi t h t he S percub a nd 6.8 per hour with 
the he icopter, a d n 968-69 , 0 he Mo 'gan Creek study ar ea 21. 2 
b igho ns were obse- ed pe r ho with the Supercub as compared 0 5.9 
wi th he he i copter. 
The ove a l ave age fo he th ee years was 17e 9 b"gho ns observed 
per hou r wi h th e Supercub as compa red to 9.3 wi th .the h.a l icopter. The 
a e rage cost pe ' b"ghor n obser ed for the Th ee yea s was $.95 for the 
Supe rcu b ana $8 . 09 tor the he · copte ~ 
Tab e 2. He l i copTer a d Supe cub aeria l cens s compa~~~ons. 
1966-67 So h s udy areas 
S pe c b 
He i cop e 
967-68 y 
968-69 Mo rga n C eek on ly 
Supe ,-, ub 
Ove ra 
He I ' copt e 
-h 
Superc uD 
He ICOP er 
2 7 
5.3 
2 1.2 
5. 9 
ed Cos t per an imal 
obse ved 
. , $ 0 78 
5.25 
$ .65 
11 .76 
$ . 93 
13.50 
$ . 95 
8.09 
Dur i ng he s udy t he SLper cub was sa f e ly t own In rugg ed erra i n 
at speeds ot 50 0 60 mph . Th i s speed was fou nd t o be opt imum for 
census i ng b'ghor ns because they beg On nn i ng upon hea ri ng the sound of 
an a i rp ane eng one;a nd i t he) a e nOT spo lt ed by the obse r ve qu ick l y 
upon e te r ing he immed iate d a i age, t hey wi I I h ide 0 r n across a 
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r idge to the next dr a inage. This i s th e pr ima y reaso n why t he Super -
l: ub is more ef fi cient at locating bighorns than the s lowe r , no i s ier 
he I i copter. 
Once a bighorn band had been located the Supercub was s lowed to 
50 mph and a pass made close alongside the bigho r hs i n t he same d i rec-
t ion they were running. Through this technique sma l I ba nd s we re sexed 
and even the numbers read on neckbands worn by bighorns. Woolf ( 1968 ) 
also found th e Supercub to be an efficient and in expens ive me ans of 
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censusing and c lassifying bighorns. 
Producti v i t'i 
Productiv ity information was co l lected pr imari Iy in November , 
December and January when the rams were wi th the ewe - year in g - lamb 
herds (Sm it h, 1957) . Data for four winters a re summar i zed i n Tab le 3. 
Product iv ity of the Morgan Creek and East Fork bigho rn sheep he rds 
was low in comparison to herds in other areas and in ne ighbo ring 
states, i .e. ewe: lamb ratios of 100:54 and 100:40 in Monta na (Constan, 
1967 and Schallenberger, 1966), 100:47 in Ye ll owst one .Pa r k (Oldenmeye r , 
1966), and 100:54 i n t he Middle Fork of the Sa lmon River (Smith , 954 ) . 
Ewe: lamb r ati os ranged from 100:8 to 100:36 i n the Mo rga n Creek he r d, 
wh i ch was lower t han any other reported. 
Spring lamb counts were t r ied in Morgan Creek in an attempt t o 
make f a l I ewe: lam b rat ios more mean i ngful. Howeve r , abou t half of the 
ewes lef t Morgan Creek before they lambed and cou ld not be located. 
The ewe: lamb ra t io of 100: 74 on June 17, 1968 was observed f or those 
ewes that lambed i n Morgan Creek. If t hi s rat io was .t yp ica l in 1968 
for the enti r e Morgan Creek herd, the lat e November rati o 0 100: 34 
r epresented a 54 percent lamb mortal ity dur i ng the interven i ng s ix-
mon t h per iod. 
Table 3. Age composition and sex ratio data for the Morgan Creek and East Fo ~~~ of the Salmon Rive r bighorn 
sheep herds, 1966-1970 . Data collected in November, December and January, except where otherwise 
noted. 
MORGAN CREEK EAST FORK SALMON RIVER 
No. Ewe: No. No. No. Ewe: No. No. 
Year Ewe:Lamb Animals Yrlqs Animals 5we:Ram Animals Ewe: La_mb An i ma-I s Yr I qS Animals Eve:Ram Animals 
Winter 
1966-67 100:8 53 100: 10 54 100:43 56 100: 12 27 100:21 29 100:42 34 
Winter 
1967-68 100:36 61 100:8 50 100:39 59 100:21 20 100:9 27 100:35 34 
June 17, 
1968 100:74 40 
Winter 
1968-69 100:34 61 100:31 55 100:34 57 100:5 29 100: 15 31 100:49 32 
Winter 
1969-70 100:25 57 100:27 66 100 :24 57 
". 
<Xl 
It was impossible to determine from the avai lable data whether 
low productivity of the Morgan Creek herd was the result of poor lamb 
production or high lamb mortal ity. The indicated 54 percent lamb 
mortality during the summer of 1968 cannot be bel ieved entirely be-
cause the ewe: lamb count was made in the lamb nursery area which is 
seldom frequented by bands of barren ewes and yearl ing ewes. The 
19 
lamb production cannot be accurately determined until these groups have 
been included in the count, and this is almost impossible to do because 
of the large area over which the bighorns are scattered at this time 
of the year. 
Productivity of the Morgan Creek herd, indicated by the recruitment 
of yearlings, was very low in 1966 and 1967. A corresponding decrease 
in the population was observed in winter hel icopter counts. Produc~ 
tivity increased in 1968 and 1969, and it appeared that this increase 
was enough to stabi I ize the downward population trend •. Ewe:lamb ratios 
of 100:25 in 1969 were sti I I dangerously low, and it is very likely 
that the population is barely holding its own at such a low recruitment 
rate. 
At the current population estimate of 100 animals, one could 
estimate from Table 3 that there wi I I be 50 ewes, 16 lambs, 16 yearl ings 
and 16 rams in the population in 1968-69. The 1969 helicopter census 
bears this estimate out (Table I). Note that 17.1 pe~cent of the 
animals counted were rams, 17. I percent were lambs, and 65.6 percent 
were mature and yearl ing ewes, just as was estimated. In this case, 
if the yearling recruitment rate is 16 to 17 percent and the population 
is stabi lized, then the annual mortal ity of those age classes above 
yearling is about 17 percent. 
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Whi Ie it appeared that a yearl ing recruitment rate of 27 to 31 
yearl ings per 100 ewes was barely enough to stabi lize the Morgan Creek 
population trend, there was evidence that the ram component, subjected 
to the additional mortal ity of hunting, was not holding its own. The 
ram component decl ined every year for the four years (Table 4). 
In addition to hunting mortal ity, rams also may suffer a higher 
natural mortal ity. Seventy-five percent of the dead bighorns tound 
were males (Table 5). Because of larger horns, ram skul Is are more 
readi Iy found on the study areas. In addition, ranchers and others 
in the Chal lis area often pick up ram skul Is. It is not known what 
effect these two factors have on the skul I pick-up data. 
The East Fork of the Salmon River bighorn herd has been stabie at 
about 50 animals since 1962 (Figure 4). Table 3 ind~cates that this 
herd may be entering a decl ine. Recruitment of yearlings Is decl inlng 
and no lambs were located in a total of 34 bighorns counted during the 
1968-69 hel icopter census. One lamb was observed in subsequent ground 
work. No sex-ratio data were collected for this herd in 1970, because 
the mi Id, open winter allowed the bighorns to become so scattered over 
the winter range that sufficient animals could not be located. 
Group Size 
Group size data we.recollected and analyzed to determine If group 
size was related to population size. It would be interesting to know, 
for example, if a decl ining population is reflected In smaller groups 
or fewer groups. Or, conversely, if an increasing population Is re-
flected in more groups in more parts of the winter range or just In 
larger groups sti I I uti liz i ng the same sites. 
l:::lhle 4. Comparison of 1963, 1967 and 1960 :ighorn sheep hel icopter census for rvbrgan Creek and Eas+ 
Fork bighorn sheep herds. 
RAMS OTHER 
Legal Sublegal Total Lambs Ewes & Year lings Total 
1963 1967 1969 1963 1967 1969 1963 1967 1969 1963 1967 1969 1963 1967 1969 1963 1967 1969 
Morgan Cr. 12 15 7 I I 12 4 23 27 II 50 3 II III 26 42 184 56 64 
Dad i ng 
Eddy Cr. 18 8 3 26 3 14 II 30 45 70 59 
Subtotal 30 15 7 19 15 4 49 30 II 64 14 II 141 71 42 254 115 64 
East Fork 
Salmon 8 8 4 4 3 5 12 II 10 5 ·32 35 23 47 52 34 
TOTAL 31 23 15 23 19 7 54 42 22 74 19 II 173 106 65 301 167 98 
N 
Table 5. Age and sex of bighorns found dead on Morgan Creek winter 
ranges. 
Number of Animals Sex Lambs & 9 years & 
Yearl ings 2-8 years older Totals Percent 
Male 6 7 12 25 69 
Female 5 3 9 25 
Undeterm i ned 2 2 6 
TOTALS 9 12 15 36 
Percent of 
Total 25 33.3 41.6 
Rausch (1967) found that as the total wolf population decreased 
there was a decrease in group size. Blood (1963) found an average 
group size of 9.3 for Cal ifornia bighorns, and Smith (1954) found 
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an average group size of 7.3 animals in Idaho. Bai II ie-Grohman (1882) 
reported that the average group size for bighorns in the Rocky Mountains 
some 80 years.ago was 8 animals. From this Smith (1954) concluded 
that group size had not decl ined along with the decl ine. in bighorn 
numbers in the Salmon River drainage. However, Berwick (1968) found 
a group size of 3.4 for the much reduced Rock Creek herd in Montana and 
concluded that there is a threshold number or density below which group 
size is affected. 
I found a group size of 7.4 on the Middle Fork of the Salmon during 
the winter of 1966-67 and 6.4 in February 1970 (Tables 6 and 7). A 
group size of 8.9 was found for the Morgan Creek study area during the 
winter of 1966-67 and 5.8 in February 1970. Both of these herds 
declined during this period. 
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~dl.>le 6, Classification of bighorn sheep groups by age, sex, and areal 
November - December 1966 and January - February 1%7. 
Mean Total Total 
Number Number Adult Adult Year lings 
Group Composition Groups Per Group Males Females Ewes Rams Lambs 
MORGAN CREEK 
Rams, Ewes & Lambs 3 8.6 7 12 3 0 4 
Ewes and Lambs 
Ewes 5 6.0 23 
Rams and Ewes 3 12.3 8 25 3 0 
Rams 
Total II 8.9 15 60 4 3 4 
EAST FORK SALMON 
Rams, Ewes & Lambs 3 10.6 5 23 4 
Ewes and Lambs 
Ewes 3 3.3 9 I 
Rams and Ewes 4 6.2 7 14 3 
Rams 3 1.0 3 
Total 13 5.2 15 46 4 4 
MIDDLE FORK SALMON 
Rams, Ewes & Lambs 6 17. I 10 69 8 5 II 
Ewes and Lambs 4 9.7 27 6 5 
Ewes 7 4.5 27 5 
Rams and Ewes 3 5.0 II 4 
Rams 2 1.0 I I 
Total 22 7.4 22 127 19 6 16 
MAIN SALMON - UPPER 
Rams, Ewes & Lambs 2 9 7.2 16 27 22 
Ewes and Lambs 17 4.9 51 33 
Ewes 3 1.6 5 
Rams and Ewes I 3.0 2 I 
Rams 10 2.6 27 
Total 40 3.8 45 84 55 
1 Includes possible repeated observations of the same individuals. 
2 Yearl ings counted as adu I ts. 
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Group size varies considerably with the month of the year (Table 8~ 
Therefore, it must be concluded that group size can be influenced by 
physiological state of the animal, season of the year, and distribution 
on the range (whether it be winter or summer range). 
Diseases and Parasites 
Diseasesand parasites found in 15 bighorns autopsied during the 
study are summarized in Table 9. Honess and Winter (1956) I ist the 
nutritional condition of the host and the stress of cl imatic conditions 
as two important factors that influence the effects of the parasite on 
the host. Seasonal variation in the harshness of lungworm infection 
in bighorn sheep was reported by Forrester and Senger (1964) to be 
connected with changes in food type, stress associated with harsh 
winters, breeding, pregnancy, and lambing. 
Diseases and parasites are endemic to the Mbrgan Creek and East 
Fork bighorn sheep herds (Table 9) but no significant die-off has 
occurred. The most common parasite found was the scab mite (Psoroptes 
cervinus) (Schneider, 1967), and the most common disease found was 
pneumonia either with or without the incidence of lungworms (Proto-
strongylus sti lesi and P. rushi i). 
The scab mite creates problems for the host bighorn by local izing 
in the ears. When this occurs, the mites, scabs, and exudate that 
accumulate in the ears often completely block the ear passage, causing. 
a noticeable loss of hearing. One bighorn ewe in this condition was 
captured with the Cap-Chur gun by walking up behind her in a noisy 
rock sl ide. She did not move unti I she saw the stalker. After capture 
she was treated with toxophene to ki I I the scab mites and was known 
to be al ive two years later. 
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Table 7. Summary of bighorn sheep group sizes - February 1970. 
Mean Total Total 
Number Number Adult Adult 
Group Composition Groups Per Group Males Fema les Lambs 
MORGAN CREEK 
Rams, Ewes & Lambs 0 
Ewes and Lambs 5 7.2 27 9 
Ewes 3 6.0 18 
Rams and Ewes I 5.0 4 I 
Rams 3 3.6 II 
Total 12 5.8 15 46 9 
MIDDLE FORK SALMON 
Rams, Ewes & Lambs 10 11.0 13 80 17 
Ewes and Lambs 20 8.2 126 38 
Ewes 21 4.2 88 
Rams and Ewes 17 6.3 26 82 
Rams 9 2.3 21 
Total 77 6.4 60 376 55 
Tab I e 8. Summary of bighorn sheep group sizes - 1966-67. 
Average Number Per Group 
Area Nov. Dec. Jan. Feb. Mar. Apr. May June 
1966 1966 1967 1967 1967 1967 1967 1967 Average 
All Areas 5.2 5.8 8.0 7.4 8.6 7.8 3.5 9.7 7.0 
East Fork 
Sa I mon River 6.8 5.7 4.7 5.7 
Morgan Creek 6.6 4.0 16.0 6.5 9.6 8.5 
Middle Fork and 
Main Salmon 4.7 3.7 7.9 8.1 7.8 6.4 
Average 5.9 5.3 8.3 6.6 8.3 7.8 3.5 9.6 6.9 
Table 9. Diseases and parasites found in 
Stomach 
Worms Scab 
No. of Lung (Nemat- Mite 
Ident. Sex Age Worm odirus) P.ovis 
2H8 F 3 yrs. Pas. Pas. Pas. 
2HIO F 3 yrs. Pas. 
Ewe F 5 yrs. Pas. 
2HI3 M 5 yrs. Pas. 
Ram M 5 yrs. Pas. Pas. Pas. 
2H21 F Mat. Pas. 
Lamb F 13 d. Neg. Neg. 
G3767 F 2 yrs. Pas. 
G3767 F I yr. Neg. 
G3767 F 5 mo. Neg. Pas. 
2HII M 6 mo. Pas. Pas. 
2Hl7 M 7 yrs. Pas. Pas. 
2H 18 F Mat. Pas. Pas. 
2HI9 M 4 yrs. Pas. Pas. 
2H22 F Mat. Pas. 
15 bighorn sheep in Idaho. 
Coccid- Lepta Bruce- Tu I ar-
iosis Spirosis Ilosi s emia 
Pas. 
Neg. Neg. Neg. 
Pas. Neg. Neg. Neg. 
Neg. Neg. Neg. 
Pas. 
Pos-; 
Neg. Neg. Neg. 
Anapla-
smos i s Proteus 
Pas. Pas. 
Pas. Pas. 
Pas. Pas. 
Pas. Pas. 
- Q 
Fever 
Neg. 
Neg. 
Neg. 
N-eg. 
N 
0\ 
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Fifteen, or 33 percent, of 45 bighorns captured during the course 
of the study had local ized scab mite infections in the ears. Because 
such an infection almost always blocks the ear passage, it could be a 
significant mortality factor. 
AI I eight bighorns found dead on the study areas and autopsied had 
adhesions of the pleura to the chest wal I and extensive consol idation 
and infection of the lungs. 
A typical case (as reported by Shupe, 1969) was: 
Lung: one large focal area with numerous larvae found 
in alveol i. Parasitic larvae appear to be of various sizes 
and shapes. Foci of inflammatory cel Is located throughout 
verminous pneumonic tissue. Remainder of parenchymal tissue 
appears to be hyperemic in nature with some hemorrhage and 
escape of red blood cel Is into alveol i. Smal I foci of 
inflammatory cells located adjacent to some of the bronch-
ioles and blood vessels. Diagnosis: Verminous pneumonia -
focal - moderate - non specific. 
A six-week old lamb found dead on the study area in July 1967 had 
the same condition described above. Three other lambs that appeared 
to be weak, did not keep up with the bands unless waited for, and often 
stopped to hang their heads and cough violently, ~lsowereObservsd 
during that summer. 
Murie (1944) found three ~ajor bone infections of the skul Is he 
examined: actinomycosis, necrotic stomatitis, and actinobaci Ilosis. 
Of 23 skul Is with jaws that I examined, 4 (17 percent), had deformed 
mandibles and had lost one or more molars. Three of the four were rams 
older than five years and the other was a mature ewe. AI I of the 
animals were ki lied by hunters or whi Ie trapping. Therefore, evidence 
does not suggest that the mandible deformity and loss of molars were 
substantially inh;hbiting the animals' abi I ity to survive. 
28 
Blood chemistry analyses for six bighorns trapped during Apri I, 1968 
are given in Table 10. These animals were driven into wing traps with 
a hel icopter and had been run for about a mi Ie before the blood samples 
were taken. This, along with the stress resulting from handl ing, should 
be kept in mind when reviewing the table. 
Predation 
No cases of bighorn pred~ti6~ were observed du~ln~the study .. 
Although six bighorns were discovered soon after death, only one had 
been fed on by predators. 
Hornocker (1967) found only two instances of predation by cougar 
on bighorn sheep during a three-year study of cougar in Idaho's primi-
tive area. Of I I cougar ki I Is located on the Morgan Creek and East 
Fork study areas, al I were deer. 
Cougar hunting had become a popular sport in the Chal I is vicinity 
and the advent of the sma II, light oversnow mach i ne tOl<C'I'""sased :the 
hunters' efficiency in taking them. Exact figures are impossible to 
obtain but it was known that several cougar were taken off each study 
area every winter. As a result, there were 
and there was evidence to indicate that the 
horn numbers on the study area. 
very few cougar remaining, 
her 
cougar was "I imiting big-
Bobcats were observed in the habitat uti I ized by bighorns and may 
be capable of taking younger age classes. A biological aide and I 
witnessed a bobcat attack a lamb in June, 1969. The ewe was moving 
rapidly when she came into view, the lamb fol lowing close behind. The 
ewe ran up a steep rock wall andthe lamb could not follow. Then we saw 
the creeping bobcat, which was watching the lamb. When the lamb fai led 
for the thi rd time in its efforts to scale the wal I, the bobcat 
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Table 10. Blood chemistry analysis from bighorn sheep - Apri I 22, 1968 . 
• 
Domestic 
Bighorn Ident. No. 2H 17 2HI8 2HI9 2H20 2H21 2H22 Sheep 
B. U, N. mg 30 30 30 30 30 30 8-20 
Glucose mg 130 I/O 87 I/O 133 72 35-60 
Magnes i um mg 1.9 2.3 2.2 2.5 2.3 2.2 2.3-2.8 
Phosphorus mg 4.2 3.8 5.7 4. I 3.5 3.7 2.5-6.9 
SGO::-T 
Sigma Frankel Units 84 80 92 64 74 180 65-150 
Vitamin A (pooled) 480 20-45 
Calcium mg 10 8.5 9.2 8.5 8.5 8.5 I 1.5-12.8 
12. 16 
3( 
attacked. The ewe, watching from above, launched herself toward the 
lamb just sl ightly later than the bobcat. The lamb dodged and the 
bobcat made a fast twisting turn to catch it. The ewe butted at the 
cat, which immediately turned and ran back the way it came. The bobcat 
laid down under a mahogany tree and made no further effort to attack. 
The ewe and lamb worked their way out of the rough rocks and left. We 
examined the lamb with a 30-X spotting scope and, although the bobcat 
had come extremely close to catching it, we could see no marks to 
indicate that it had been injured. 
The price of bobcat pelts has been as high as $30 to $40 in past 
winters, and trapping pressure on them has been intense. would 
conclude that bobcat numbers were being effectively limited on both 
study areas. There was no evidence to indicate that present low 
densities of bobcats were effective in I imiting bighorn numbers in 
Morgan Creek or on the East Fork. 
Coyote numbers increased on the study areas during the course of 
the study. They were observed attacking bighorn sheep. A single coyote 
attempting to attack three rams was observed on a winter range near the 
National Elk Refuge at Jackson Hole, Wyoming (Figure 5). These rams 
easi Iy defended themselves against the attack and drove the coyote off. 
Sperry (1941) analyzed 8,339 coyote stomachs and found only a 
trace of bighorn sheep remains. Two factors appeared to be effective 
in I imiting coyote predation on bighorns on my study areas. First, 
rabbits, marmots, and smal I rodents were numerous on the study areas 
and I often watched coyotes hunting them. They were the most plentiful 
and easi Iy obtainable food source for a coyote. Second, ewes in the 
Morgan Creek area took their new lambs into what I named a lamb nursery 
area. This was a large area of extremely rugged cl iffs and broken 
rocks (Figure 6). The coyote would have a difficult time catching 
even bighorn lambs in such rough, rugged terrain. 
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Coyotes were capable of and probably did take some lambs in the 
spring, but there was no evidence to indict them as a serious source of 
I am b mo rt a lit Y . 
Eagles were common on the Morgan Creek and East!Fork study areas. 
One eagle nest, located within the confines of the lamb nursery area, 
produced two eaglets each year in 1968 and 1969. AI I remains from 
within or near this nest were collected and identified both years in 
late summer (Table I I). 
The remains of only one lamb and two deer fawns were found at this 
nest from which bighorn lambs could be observed each day of June and 
J u I y. 
The eagle was apparently uti I izing the more plentiful and easi Iy 
obtained smal I rodents,' marmots and rabbits for food. Evidence sug-
gested that they ki lied fe.w, if any, bighorn sheep lambs on the Morgan 
Creek and East Fork study areas. 
Accidents 
The extent to which accidents contributed to bighorn sheep 
mortal ity was not known and would be very difficult to ascertain. 
Smith (1954) showed a picture of a ram hung in a tree as a result of 
a fall, and cited other known examples of bighorns being ki lied in falls 
or rock s I ides. Berw i ck .( 1968) cited a rancher who observed a lamb 
fa 1'1 to its death, and noted that about 25 percent of the bighorn 
carcasses located on his study area were found at the base of a rugged 
slope associated with sl ides, cl iffs and fal I ing rock. 
Figure 5. Coyote attempting to attack three bighorn rams 
near the National Elk Refuge, Jackson Ho le, 
Wyomin g. 
Figure 6. Bighorn sheep lamb nursery area on the Morgan 
Creek study area 
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Table II. Summary of animal remains taken from an eagle"s nest in 
the Morgan Creek lamb nu rsery area, 1968 and 1969. 
Species 
Birds 
Red Tai I Hawk (Buteo ,jamaicensis) 
Rough-Legged Hawk (Buteo lagopus) 
Sage Grouse (Centrocercus urophasianus) 
Rabbits 
Snowshoe Hare (Lepus americanus) 
Cottontail Rabbit (Sylvilagus nuttalli) 
Jackrabbit (Lepus cal ifornicus) 
Rodents 
Yel low-bel I ied Marmot (Marmota flaviventris) 
Miscellaneous small Rodents 
Bighorn Sheep (Ovis canadensis) 
Deer (Odocoi Ius hemionus) 
Number 
~1968! 
2 
5 
17 
5 
II 
12 
Many 
Lamb 
2 Fawns 
Number 
1969 
o 
3 
II 
8 
5 
9 
Many 
None 
None 
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Some bighorns died from accidents on the Morgan Creek and East 
Fork study areas. Figure 7 shows the remains of a ram which apparently 
fel I to its death from the cl iff in the background. Several others 
were found in simi lar places on the study area. Martel Morache (1968) 
noted several bighorn carcasses on a steep sl ide area where they had 
apparently been ki I led by a snows I ide. 
An unusual fatal bighorn accident was recorded on Panther Creek in 
December, 1969. Mrs. Richard Hade cal led and informed me that three 
rams had just pushed a ewe off a cliff immediately in front of her 
house. When I arrived I found the ewe dead at the base of the cl iff 
and one ram sti I I standing nearby. I watched as the ram approached 
the ewe and butted her in an attempt to get her to rise. Mrs. Hade 
reported that the three rams had either pushed or driven the ewe off 
,the cliff in an attempt to breed her. 
Two bighorns were ki I led by cars on the Morgan Creek r.oad during 
the study period. Two others were known to have been hit by cars 
nearby. This was an ever present hazard to bighorns on the winter 
ranges. 
Poacning 
Poaching and accidental shooting took a tol I of bighorns each year 
on the Morgan Creek and East Fork winter ranges. During the study per-
iod 7 apparent cases of poaching were found. A ewe was found with a 
hind quarter taken. Three rams that had been shot and left where they 
fel I were also found, and three other bighorns were found in circum-
stances which indicated they had been shot and left. Skeletons of two 
rams, with the heads missing, were found in a cave near the East Fork 
road, indicating that a trophy poacher had taken the heads and hidden 
. i 
Figure 7. Remains of bighorn ram wh ich apparently fel I 
to his death from cl iff in background. 
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the carcasses. Each fal I during the hunting season one or two rams 
that did not make the required 3/4 curl were taken by hunters. A two-
and-a-half year old ram, just over 1/2 curl was shot near Twin Peaks 
the fal I of 1969. Rumors of hunters taking lambs for camp meat 
circulated every year and there was reason to believe they were true. 
Other investigators also have reported conclusive evidence of 
poaching as a problem in bighorn sheep management (Wishart, 1958). 
Food Habits 
Food habit information for bighorns and mule deer for the winter 
1966-67 on the Morgan Creek study area is summarized in Table 12, and 
percentage use of the three vegetation types in Figure 8. 
A great many authors have reported food habits for bighorns but 
only those from a simi lar vegetation type would be comparable to my 
study area. Smith (1954) reported bighorns used 66 percent grass-
t'0rbs and 25 percent browse in the fall, and 56 percent grass-forbs 
and 39 percent browse during winter on Salmon River winter ranges. 
EI I is (1941) reported grass as making up 60 percent of bighorn diets in 
the Lemhi Valley, and Couey (1950) found 63 percent grasses by volume 
in bighorn rumen samples. Moser (1962) and Ti leston (1962) reported 
75 percent grass, 19 percent browse, and 6 percent forbs for 14 big-
horn herds in Colorado. The averages for some 16 studies were reported 
as 60 percent grasses, 24 percent forbs, and 16 percent browse in the 
fall and 60 percent grasses, 14 percent forbs, and 26 percent browse 
in winter (Capp, 1968), 
An average of 69 percent grasses, 4 percent forbs, and 27 per~ 
cent browse was uti I ized on the Morgan Creek study area. Forb use was 
lower than any other reported. This was because heavy grazing pressure 
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Table 12. Food habits of mule deer and bighorn sheep for the winter 
1966~67 in the Morgan Creek study area. 
M 0 NTH 
November December January February March Apri I Total 
% % % % % % % 
Grasses a nd _Grass-
like P I ants 
Bighorn Sheep 61 62 66 67 75 83 69 
Deer II 16 12 14 34 61 24 
Forbs 
Bighorn Sheep 8 7 5 2 3 4 
Deer 20 17 II 15 7 16 15 
Browse 
Bighorn Sheep 31 31 29 31 24 14 27 
Deer 69 67 77 71 59 23 61 
Total Observations 4,339 5,681 3,91 I 4,774 5,890 6,663 31,298 
.\-I 
m 
u 
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had reduced the number and variety of forbs and they no longer were 
avai lable in sUbstantial quantities. 
The most important single grass species for bighorns +n the study 
areas was-bluebunch wheatgrass. The most important browse species was 
curl leaf mountain mahogany. Bighorns used sagebrush only occasionally, 
and it occurred as.only 3 percent of the total food intake. 
Compet i t i on 
It is apparent froffi Table 12 that deer were serious competitors 
with bighorns for mountain mahogany during the winter months. Deer 
concentrated in large numbers in the vicinity of mahogany stands and 
feeding observations·taken then averaged almost 90 percent mahogany 
usag~.. Deer preferred mahogany when they fed in the grass-mahogany-
rock type. Subsequently, the mahogany, which was already much reduced 
on both the Morgan Creek and East Fork winter r~nges (accounted for an 
estimated I to 3 percent of the total vegetation) sustained nearly 100 
percent usage of avai lable leader growth each winter. Mahogany plants 
on the study area show the results of this heavy UJlsage' (Figures 9 
and 10). 
Bighorns on the Morgan Creek winter range depended on mahogany as 
a source of protein and, because of heavy usage by deer, it was no 
longer able to furnish them with maintenance levels of protein. Deer 
rely on sagebrush for protein but bighorns evidently wi I I not or cannot 
uti lize sagebrush to any extent, with the result that protein deficiency 
was an acute and immediate problem for them. 
The competition problem was further compounded in the spring when 
both animals switched to the most succulent, nutritious"and available 
food - shoots of green grass. Herds of deer were observed at this time 
Figure 9. Overused mahogany on Morga n Creek winter 
r ange . 
Figure 10. Overused mountain mahogany becomes spiny and 
stickery to the touch as the leaves are 
stripped and only the sharp , nipped-off 
stems are left. 
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to take an estimated 80 percent of the avai lable green grass over 
large areas. In addition to domestic livestock, an estimated 1,000 
deer, 100 bighorns, small bands of antelope, elk, and feral burros, 
uti I ized the grass on the bighorn winter ranges. Grasses made up an 
estimated 12 percent of the total vegetal cover and impl ications were 
that grasses were unable to compete with sagebrush due to excessive 
grass uti I ization. 
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Competition between bighorn sheep and deer for a I imited supply of 
Agropyron sp i catum was postu I ated by Constan (1967). Scha I I enberger 
(1965) found serious competition between mule deer and bighorn sheep in 
the Sun River Country of Montana. 
It was established in the section under food habits that deer were 
putting excessive pressure on mountain mahogany, which is the bighorn's 
primary winter protein supply. It was eshbllshed im tt:!e range 
analysis section that mountain mahogany was declining due to overuse 
on both study areas. This fulfi I Is Cole's (1958) criterion for 
competition in that both species uti I ized the mountain mahogany whlth 
was in deteriorating condition as a result of the use. 
Spatial overlap for deer and bighorns is demonstrated by Tables 
13 and 14 and Figure II. Both species heavi Iy uti I ized the south 
slopes. Use of vegetation types was separated somewhat during winter, 
but spatial competition became more intense toward spring as both 
species moved mnto green grass (Figure 12). This fuifi I led Julander's 
(1958) criterion for competition between two species. 
It appeared that competition between deer and bighorns was fostered 
by conversion of grass habitat to sagebrush. Comparative results of a 
30-hour hel icopter census conducted on the Middle Fork of the Salmon 
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Table 13. FIe t"Genfage of obS'ervat. i.ons dor b'i ghorn sheep~and: mu fe deer 
direction of slope for November through February and March 
through May, 1967 and 1968. Morgan Creek Study Area, 
1967-68. 
Nov. tbc!J Fe~. March thru Mat 
Direction of Slope Bighorn Bighorn 
Sheep Deer Sheep Deer 
North 2 6 8 18 
Northeast 5 3 4 2 
Northwest 5 3 3 2 
South 26 23 31 33 
Southeast 16 15 12 9 
Southwest 15 17 II II 
East 12 7 9 6 
West 14 7 9 4 
Ridgetop 5 19 13 15 
Total An ima I s 861 4,774 611 2,863 
Table 14. Percent of observations for bighorn sheep and mule deer on 
three vegetat,ion types for November through February, 1966-
67 and 1967-6~ and March through May, 1967-68. Morgan 
Creek Study Area. 
Nov. thru Feb. March thru Mat 
Vegetation Type Blghorn Bighorn 
Sheep Deer Sheep Deer 
Sagebrush-grass 34 59 45 51 
Mah8gany-grass-cl iffs 47 23 44 32 
Shadsca Ie-grass 19 18 I r 17 
Total Number 
Observations 861 4,774 611 2,863 
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Pip:N 12. u...r ftgetat1.!l t;,pe b7 bighera ueep cI: deer - 1966-6.,. 1~-68. 
River in February /970 are summarized in Table 15. Divisions between 
grass or sagebrush dominated types were clear. The Upper Middle Fork 
and Morgan Creek winter ranges had a history of excessive domestic 
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I ivestock use and were easi Iy distinguished as being dominated by 
sagebrush. The Lower Middle Fork was rough, inaccessible, and had 
never had domestic I ivestock use. Grass was sti I I clearly the dominant 
vegetation type there. The two areas dominated by sagebrush and 90.8 
and 93.3 percent deer in the count, whi Ie cl imax grasslands had only 
12.8 percent deer. Competition, in this case, appeared to be a conse-
quence of habitat deteriora~ion and the resulting increase in deer 
numbers. 
Elk and antelope did not compete with bighorns on the Morgan 
Creek winter ranges. However, elk were competing severely with big-
horns on the East Fork winter ranges on the long, windblown ridges 
between elevations of 7,000 and 9,000 feet. Total avai lable area was 
severely I imited by snow depth, and the smaller, less hardy bighorns 
were restricted to the narrow, open ridges. Elk wintering on the same 
ridges moved out into deeper snow to forage. 
Domestic I ivestock competed with bighorns for certain grasses. 
Excessive I ivestock use in the past had reduced the vigor of grasses 
and al lowed sagebrush to invade most of the study area. Uti I ization 
of grasses by I ivestock during the study period was heavy enough to 
substantially reduce the quantity and qual ity of forage avai lable to 
bighorns over large por~.ons of the winter range. 
Reproduction 
Rams had begun to mix with the ewes and to display breeding be-
havior when the bighorn sheep arrived on the winter ranges in October 
Table 15. Comparative results of 30-hour hel icopter census on 
Morgan Creek and Middle Fork of the Salmon River, 
February 1970. 
Bighorn Percent 
Area Sheep Deer Deer 
Upper Middle Fork - Sagebrush 70 ·698 90.8 
Lower Middle Fork - Grass 435 64 12.8 
Morgan Creek - Sagebrush 70 986 93.3 
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and November. Rams at this time were intolerant of each other and were 
observed fighting even when ewes were not present. 
Ewes in estrus were often treated roughly by the rams. Ewes were 
butted and pushed around when they were not chasing them. Pulling 
(1945) and Rush (1942) postulated that rough treatment of the ewe might 
cause temporary steri lity. No evidence found during this study sup-
ported this contention. 
Rams wandered from band to band during the breeding season looking 
for ewes in estrus. As a result of this wandering, bighorn rams were 
occasionally reported during the rut in places far removed from known 
bighorn herds. This wandering is the only known break from the highly 
traditional summer-winter ranges and migration routes as described by 
Geist (1967). Such wanderings did not serve to expand bighorn ranges, 
because the rams always ended up with a herd back on a traditional 
range. 
Breeding took place on the Morgan Creek and East Fork winter ranges 
in November and December. Rams displayed breeding behavior wei I into 
January, but no lambs were observed to be born in July. The gestation 
period is 6 months, therefore, it was concluded that little or no 
breeding took place in January. 
Most authors have reported bighorn lambs born between May and June. 
Spencer (1941 ),Blood (1963), and Packard (1946) reported lambing be-
tween late Apri I and mid-June. The peak of lambing in Yellowstone Park 
was mid-June <Davis, 1938). The same date was reported by Moser (1963) 
for Colorado. Couey (1950) reported that lambing peaked in Montana 
during the last week of May. 
Lambing on my study areas commenced in early May, peaked about 
June first, and carried over wei I into June. The lamb in Figure 13 
was photographed on May 28. 
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Ewes with lambs congregated in the lamb nursery area during the 
lambing period. Bands of yearl ings and ewes that were either barren or 
had not yet had lambs also were often observed during this period, but 
they were seldom observed in the lamb nursery area. 
Lambing activity occurred over much of the winter range and as far 
onto the summer ranges as it was possible for the bighorns to move with-
out getting into deep snow. After lambing, a segment of the ewes with 
their lambs tarried in the lamb nursery area unti I mid-July. The rest 
of the ewes moved directly onto the lower summer ranges. A ewe and a 
lamb were observed on June 19, 1968 near the top of the North Twin Peak 
at just under 10,000 feet. Ten ewes with lambs also were observed on 
the same day on the Lower Morgan Creek winter range. The Twin Peak 
observation represented a movement of 6 air mi les from the lambing area 
and an increase of 4,000 feet elevation. 
Young lambs nursed vigorously, often butting the ewe hard enough 
to bulge her stomach or raise at least one of her hind legs from the 
ground. This sometimes el icited kicks or butts from the abused ewe. 
Usually, however, the ewe would squat slightly whl Ie the lamb nursed 
and occasionally turned to nuzzle the lamb as nursing progressed. 
The nursing period ended when the ewe walked away. Nursing periods 
were short but occurred often, especially for younger lambs. The 
average observed nursing period was 50 seconds and was seldom more 
than 1.5 minutes in duration. 
When ewes laid down, the lambs usually laid on the uphl I I or 
protected side. I~ 51 observation~:during 6ne sampl ing period, lambs 
Figure 13. Bighorn sheep lamb near Morgan Creek, 
May 28, 1967. 
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laid on the protected side of the ewe 77 percent of the time. 
Lambs were observed nibbling at dirt and green plants at an early 
age, but they appeared to be sampl ing rather than eating. Soi I was 
found in the stomach of a lamb found dead on Morgan Creek in July, 1968. 
Observations were too few to speculate as to how much, or why, lambs 
eat soi I. Lambs were observed earnestly feeding on mahogany leaves by' 
June 19, 1967, and June 14, 1968. 
Spalding (1966) found 4 of I I pregnant ewes ki I led by vehicles in 
southern British Columbia to be carrying twins during winter. Green 
(1949), Moser (1962), Tileston (1962), and Honess and Frost (1942) 
reported that twinning does occur, but none of them were able to sub-
stantiate twinning in their own study areas. 
No twinning was observed in the Morgan Creek and East Fork bighorn 
sheep herds. However, as the ewes and lambs formed bands, and as the 
lambs became older, it was not uncommon to observe two or more lambs 
spending several hours with one ewe. A casual observer happening onto 
such a situation might easi Iy have deducted that some ewes have twins. 
fA female lamb was raised in captivity during the spring of 1967 
(Figure 14). Growth rates are summarized in Table 16 and illustrated 
in Figure 15. This animal was wei I fed and perhaps grew faster than 
lambs in the wi Id. 
Horn Growth 
Horns were measured and aged whenever possible to obtain informa-
tion on the rate of horn growth as related to age. Table 17 summarizes 
age and horn sizes for 28 rams taken in Idaho by hunters in 1966 and 
1967. The relationship between age, total length, and circumference 
at the base is I I I ustrated in Fig ure 16. Tota I I ength seemed to 
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Figure 14. Female lamb raised in captivity , 1967. 
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Table 16. Growth and development of a bighorn lamb raised in captivity. (May 1967 - May 1965) 
Hi nd Right Horn Left Horn 
Shoulder Ear Tai I Heart. , Foot Outside Outside 
Age Wei ght Height Length Length Gi rth Length Length Base Length Base 
(da:is ) ( I bs. ) (inches) ( inches) ( inches) (inches) (inches) ( inches) (inches) ( inches) (inches) 
S II IS.O 3.5 2.7 15.5 2.7 None None 
45 21 20.0 4.0 2. 7 19.5 3.0 Bump Bump 
72 30 22.5 4.5 3.0 23.0 4.0 Broken 0.7 
107 43 24.0 4.2 3.7 25.0 4.0 1.0 1.7 
129 46 24.0 4.5 4.0 26.5 4.5 2.0 2.0 
195 5S 26.0 4.5 4.0 31.0 5.0 3.7 3.5 
232 60 27.5 4.5 4.0 31.0 5.0 3.7 3.2 3.7 3.2 
270 64 27.5 4.5 4.0 31.0 5.0 4.2 3.5 4.2 3.5 
305 69 27.5 4.5 4.0 32.0 5.0 4.9 3.7 4.9 3.7 
353 SO 30.5 4.5 4.0 32.5 5.0 6.5 4.5 5.5 4.5 
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increase unti I about 10.5 years of age, then it abruptly leveled off. 
Circumference at the base appeared almost to have attained maximum 
size by the age of 3.5 and I ittle increase was demonstrated thereafter. 
Taylor's (1960) data from Wi Idhorse Island and National Bison Range 
rams also showed a rapid decl ine in rate of circumference growth after 
the fourth year. 
Bighorn sheep horns persist for a long time after the animal dies 
(Figure 17), and horns picked up on the study area were a good source 
of mortality information. 
Table 18 summarizes ages and Boone and Crockeitscores for 13 
bighorn skul Is picked up on the study area. Ages, horn sizes, and 
Boone and Crockett scores for 17 rams taken by Idaho hunters in 1968 
and 1969 are I isted in Table 19. Figure 18 illustrates the relation-
ship between age and Boone and Crockett scores. There was a slight 
bias in these data as the horn bases had shrunk ofter extended exposure 
to weather. Fresher or protected horns would have scored slightly 
higher. 
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Table 17. Age and horn size for bighorn sheep taken by Idaho hu nte rs 
in 1966 and 1967 
Ri ght Horn Left Horn 
Age Horn Spread Outside Outside 
(Years) ( Inches) Length Base Length Base 
3.5 16.2 28.0 13.2 27.5 13.5 
3.5 26.0 27.5 14.0 28.0 13.5 
3.5 19.0 24.0 13.5 22.7 13.5 
4.5 14.0 28.5 15.0 27.5 14.5 
5.5 15.5 26.7 13.0 27.0 13.0 
6.5 16.5 32.0 13.2 32.0 13.5 
6.5 18.0 34.0 14.2 31.5 14.5 
7.5 19.0 35.5 14.5 32.5 14.5 
7.5 17.5 34.0 14.7 34.7 14.5 
7.5 13.5 28.5 12.9 27.5 13.0 
8.5 33.0 13.2 30.2 13.2 
9.5 23.0 37.0 14.5 36.5 14.7 
9.5 17.0 37.5 14.0 37.2 14.0 
10.5 23.0 40.0 14.0 33.0 14.0 
10.5 21.5 36.5 14.0 37.0 14.0 
I I .5 21.5 36.5 14.2 37.0 14.2 
11.5 18.5 34.0 14.0 31.2 14.0 
I 1.5 18.7 34.2 13.5 33.5 13.7 
14.5 17.7 37.5 14.0 38.2 14.0 
11.5 19.0 33.5 14.7 35.0 14.6 
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Table 17. Continued 
Right Horn Left Horn 
Age Horn Spread Outside Outside 
(Years) <Inches) Length Base Length Base 
8.5 20.5 33.5 14.0 33.0 13.9 
11.5 22.0 36.0 14.6 32.2 14.7 
10.5 17.2 34.2 14.0 33.2 13.7 
7.5 23.5 31.2 14.4 31.4 14.4 
12.5 19.7 38.2 14.0 38.4 14.0 
3.5 21.5 24.7 13.5 24.7 13.5 
3.5 15.2 22.7 13.2 22.5 12.5 
4.5 29.0 15.0 28.0 15.0 
3.5 
7.7 19.8 31.5 14.2 30.9 14.0 
- ----,--
Figure 17. Bighorn sh eep horns imbedded in a douglas 
fir tree. Picked up near Mac kay, Idaho. 
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Table 18. Bighorn skull specimen number, age, and Boone and 
Crockett score. 
Boone and 
Specimen Age Crockett 
Number (Yea rs) Score 
39 1.5 67.5 
52 1.5 80.2 
43 2.0 
• 
66.5 
I 2.0 79.0 
37 4.0 114.5 
34 4.0 122.0 
49 4.5 130.0 
33 5.0 108.6 
50 7.5 152.5 
8 10.0 159.0 
48 12.0 165.4 
9 12.0 167.7 
38 14.0 139.1 
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Table 19. Age (years) and horn sizes (inches) of some bighorn sheep 
taken by hunters in Idaho during 1968 and 1969. 
1968 Horn- Right Horn Left Horn Boone-
spread Outside Outside Crockett 
Age ( in. ) Length Base Length Base Score 
4.5 14.2 27.5 13. I 27.7 13.2 134.4 
I 1.5 20.7 33.7 14.6 34.5 14.5 171.0 
9.5 19.0 28.7 14.0 35.6 14.0 162.4 
8.5 22.2 36.0 14.7 35.0 14.6 165.2 
8.5 18.0 30.6 14.0 29.9 13.6 154.2 
6.5 21.5 28.9 13.5 29.6 13.5 144.2 
3.5 21.5 2B.2· 14.2 27.9 14.2 137.1 
4.5 16.5 31.0 14.4 31.2 14.4 147. I 
1969 
2.5 17.5 11.2 17.5 11.5 92.5 
B.5 IB.7 34.5 15.2 34.9 15.2 163.4 
8.5 20. 7 33.9 14.2 37.0 13.9 160.7 
8.5 22.0 34.7 14. I 35.9 14.2 163.4 
13.5 20.5 34.5 13.5 30.7 13.2 158.5 
10.5 19.0 36.6 14.4 33.0 14.4 165.6 
13.5 25.5 37.5 14.2 41.2 14.2 179.5 
8.5 32.9 13.6 33.0 13.6 159.1 
9.5 36.0 14.0 35.5 13.9 163.7 
i • ~,ot,o(~~ 
• <. 
yL 0\ 
Fignf'e 18. Age-Beetle-Crockett seer. relationship ot. rams found dead. 
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DISTRIBUTION AND MOVEMENTS 
Jrapp i n9 
A corral trap baited with high-qual ity, third-cutting alfalfa hay 
was first tried in an effort to capture bighorns. Deer were much more 
aggressive than bighorns and monopol ized the trap. Although there were 
bighorns in the vicinity of the trap, it appeared that the large amount 
of deer activity in or near the trap effectively stopped them from 
app roach i ng it. 
A corral trap also was operated during the late summer of 1966 and 
late spring of 1967 because there were no deer in the vicinity during 
these periods. However, the bighorns in the Morgan Creek area showed 
no incl ination to use alfalfa bait during these periods. Salt was not 
t3ffective in luring them into the trap because ranchers had placed 
salt for I ivestock on almost every mountain saddle in the area. 
In Colorado, Moser (1962) reported success in trapping bighorns 
\J ith a portab I e deer trap. Twenty portab I e deer traps were used on the 
Horgan Creek study area dur i ng the winter of 1966-67. I t was hoped 
+hat portable.trapscould be moved into areas used more intensively by 
bighorns than by deer. These traps first were baited with alfalfa hay 
and left with the doors propped open to allow bighorns to become 
accustomed to them. When checked three days later, deer had entered 
~he traps in numbers. Subsequently about 30 deer were trapped and, 
although one group of bighorns was regularly observed within several 
hundred yards of two of the traps, bighorns apparently never approached 
any of the traps. Use of these traps was abandoned. I twas conc I uded 
--nat because of the I arge numbers of deer present bighorns cou I d rlor 
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be baited into traps on the Morgan Creek or East Fork winter ranges. 
A powder-charged, long-range Cap-Chur gun and the muscle-para-
lyzing drug succinylcholine chloride were tried for immobilization and 
capture of bighorn sheep. Table 20 summaries the results of administer-
ing succinylcholine chloride to I I bighorns. This method was abandoned 
because of two accidental ki I I ings, one from piercing the jugular vein 
and windpipe and the other trom shooting too close with a long-range 
load, and because of the large range of individual variation in re-
sponse to the drug. 
Driving bighorns into wing traps with a helicopter was found to 
be the most practical and efficient method for trapping bighorns on 
the Morgan Creek winter range. A to-ral of 41 bighorns were captured 
using this method. Two more bighorns were captured by flying the 
hel icopter over them as they ran slowly in deep snow and jumping on 
them from the helicopter skid. Of the 43 bighorns captured, 7 were 
transplanted to the Mahogany Creek drainage in the Pahsimeroi Mountains, 
7 were instrumented with radio transmitters, 23 were neckbanded, and 
6 were accident~~ly ki I led. This represents an overal I mortal ity from 
trapping of 14 percent, but no mortal ity was directly attributable to 
drive trapping with a hel icopter. 
Of the 6 bighorns ki I led, 2 were ki I led with the Cap-Chur gun, t 
died when the struggle of capture took it and the investigator over a 
15-foot ledge and the investigator landed on the bighorn, and 3 died 
from the stress of handl ing and moving whi Ie being transplanted. 
Weights and measurements for bighorns trapped in Idaho are given in 
Appendix H. 
Movement and Migration 
Morgan Creek 
The major wintering distribution of the Morgan Creek herd is 
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del ineated in Figure 19. This herd consisted of two distinct com-
ponents: (I) the Lower Morgan-Spring Gulch, and (2) the Darl ing-Pats-
Eddy Creek components. Bighorns from both components were neckbanded 
and instrumented with radio transmitters. Data indicate that these two 
components did not mix after the onset of winter. Mixing did occur, 
however, during the spring breakup and during migration from the winter 
ranges. 
Relocation data for 17 marked bighornsa'resummarized in Appendix 
I. Figure 19 illustrates the pattern and extent of movement exhibited 
by these marked animals on and between winter and summer ranges. 
Tables 21,22 and 23 summarize relocation data for 5 bighorns 
radio instrumented on the Morgan Creek winter range during the spring 
of 1969. Figures 20, 21, 22, 23, and 24 illustrate the pattern and 
extent of movement exhibited by these bighorns with reference to promi-
nent features of the study area. 
Among the migrating bighorns, the first noticeable shift in winter 
range distribution occurred in May when some of the lower Morgan Creek 
component moved across the ridge and into Darl ing Creek. About 10 
percent of the Morgan Creek herd remained on the winter range al I 
summer. The remainder of the herd split into two submigcati<bn routes .. 
One group went northwest to Block Creek and from there into the White 
Goat Lake-Black Mountain country via the West Fork of Morgan Creek. 
The other group went up Blue Creek, then along the ridge between Darl ing 
Creek and the West Fork of Morgan Creek into Eddy Basin. It is not 
Table 2D. 
Sheep 
No. Sex 
F 
F 
F 
F 
f 
2H8 F 
M 
2HI3 M 
2HI5 F 
F 
M 
Results of administering sucostrin to bighorn sheep with the Cap-Chur gun. 
Est. Total Total Dosage, Mg. Time for Time for 
Wt. Dosage Dosage Per Lb. Immobi I j- Rise 
Age Lbs. Date Area Mgt Mg:icc Body Wt. zatlbn.Min. Min. 
Yfl. 100 3/15/67 Big Creek 12 12/lcc I: 8. 3 Did not immobi I ize 
M 130 2/15/67 Big Creek 16 16/lcc I : 8. I Did not immobi 1 ize 
M 130 3/16/67 Big Creek 20 20/lcc 1:6.5 Did not immobi lize 
M 130 3/16/67 Big Creek 20 20/lcc 1 : 6.5 Did not immobi 1 ize 
M 130 3/17/67 Big Creek 30 30/2cc 1 :4.3 Did not immobi lize 
3 yrs. 110 3/31/67 Bradshaw Bridge 40 40/ Icc 1:2.75 5.5 16.0 
5 yrs. 200 3/31/67 Panther Creek 42 42/lcc 1:4.76 7.0 30.0 
Died 
5 yrs. 190 4/12/67 Morgan Creek 40 40/2cc 1:4.75 Did not immobi I ize 
(Waited 20 min., reshot) 40 40/2cc 1:4.75 10.0 19.0 
4 yrs. 120 4/13/67 Darling Creek 40 40/2cc I: 3.0 5.0 26.0 
4 yrs. 120 4/13/67 Darling Creek 40 40/2cc 1:3.0 6.0 Died 
2 yrs. 140 5/6/67 Owl Creek 38 38/2cc 1:3.:6 Did not immobi lize 
0'1 
V1 
6t 
I=rr.;,IIR~ lQ. foN"IDt:.J\fd I"'OCCV C:-Tlm.V AOLA 
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Table 21. Relocation data for radio Instrumented bighorns, 
Morgan Creek, 1969 
Bighorn No. Sex Age Dat,!E Marked Area Marked T R S 
2H22 F 4.5 yr 1/30/69 Darling Cr. ISN 18E 24 
RELOCAT IONS 
Mi les from Mi les from No. days 
Site of Site of Between 
Date Twnshp Range Sec. Original Cptr. Last Reloc. Relocations 
:: 
2/6/69 15N 18E 16 3.5 mi. 6 
2/20/69 15N 18E 25 0.7 mi. 3.5mi. 14 
2/24/69 15N 19E 31 2.0 mi. 1.5 mi. 4 
2/27/69 14N 19E 5 3.2 mi. I. S mi. 3 
3(3/69 14N 19E 5 3.2 mi. 0.0 mi. 4 
3/13/69 15N 18E 23 1.0 mi. 4.2 mi. 10 
3/17/69 ISN 18E 21 3.0 mi. 2.0 mi. 4 
3/20/69 15N 18E 21 3.0 mi. 0.0 mi. 3 
3/24/69 ISN 18E 21 3.0 mi. 0.0 mi. 4 
4/3/69 ISN 18E 16 3.Sml. 1.0 mi. 10 
4/10/69 ISN 18E 16 3.5 mi. 0.0 mi. 7 
4/17/69 15N 18E 16 3.5 mi. 0.0 mi. 7 
4/24/69 15N 18E 16 :?5ml. 0.0 mi. 7 
4/28/69 15N 18E 6 6.0 mi. 3.0 mi. 4 
6/12/69 14N 16E 10 14. S mi. 11.5 mi. 45 
6/23/69 14N 16E 14 14.0 mi. 1.7 mi. II 
7/8/69 14N 16E IS 15.0 mi. 1.0mi. IS 
------------------------------------------------------------------------
Bighorn No. Sex Age Date Marked Area Marked IT R S 
2H27 F Mat. 1/29/69 Morgan Cr. 15N 19E 3 
RELOCATIONS 
Mi les from Miles from Noj days 
Site of Site of Between 
Date Twnshp Range Sec. Orl~inal C~tr. Last Reloc. Relocations 
2/4/69 SN 19E IS 1.7 mi. 0.0 m • 6 
2/6/69 5N 19E IS 1.7 mi. 0.0 m 
· 
2 
2/20/69 SN 19E 15 1.7 m • 0.0 m 
· 
14 
2/24/69 SN 19E 14 1.7 m 
· 
1.0 m 
· 
4 
3/3/69 5N 19E 26 3.5 m 1.7 m • 7 
3/13/69 SN 19E 26 2.S m • 1.0 m • 10 
3/17/69 SN 19E 22 2.0 m 
· 
0.4 m 
· 
4 
3/20/69 SN 19E 22 2.0 m 
· 
0.0 mi. 3 
3/23/69 SN 19E 26 3.S m 
· 
1.7 mi. 3 
3/24/69 5N 19E 22 2.5 m • 1.0 mi. I 
4/10/69 SN 19E IS 2.0 m • 0.4 mi. 17 
4/24/69 5N 19E 26 3.S mi. 1.7 mi. 14 
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Table 22. Relocation data for radio instrumented bighorns, 
Morgan Creek and, Mahogany Creek, 1969. 
Bighorn No. Sex Age 
2H31 & 32 F Mat. 
Date Marked 
1/30/69 
RELOCATIONS 
Mi las from 
Site of 
Date Twnshp Range Sec. Orig ina I Cptr. 
2/6/69 5N 
2/20/69 5N 
2/24/69 5N 
2/27/69 5N 
3/3/69 5N 
3/13/69 5N 
3/17/69 5N 
3/20/69 5N 
3/24/69 SN 
4/3/69 5N 
4/ 10/69 SN 
4/17/69 SN 
4/24/69 SN 
4/28/69 SN 
5/22/69 5N 
6/12/69 5N 
6/16/69 SN 
6/19/69 SN 
6/23/69 ISN 
7/8/69 ISN 
7/12/69 ISN 
8/13/69 15N 
9/2/69 ISN 
Bighorn No. Sex 
2H42 F 
19E 15 
19E 10 
19E 14 
19E 14 
19E 14 
19E 26 
19E 22 
19E IS 
19E IS 
19E 15 
19E IS 
19E 4 
19E 4 
19E 4 
19E 4 
19E 10 
19E 10 
19E 10 
19E IS 
IleE I 
18E 34 
19E 15 
19E IS 
Age 
Mat. 
1.7 mi. 
0.4 m • 
1.7 m • 
1.7 m • 
1.7 m • 
3.5 m • 
2.5 m • 
0.8 mi. 
0.8 mi. 
0.8 mi. 
0.8 mi. 
1.5 mi. 
I. Sm' • 
1.5 m • 
I .5 m • 
0.4 m • 
0.4 m • 
0.4 m • 
1.5 m • 
4.2 m • 
6.5 m • 
1.5 m • 
1.5 m • 
Date Marked 
4/27/69. 
RELOCAT IONS 
Date Twnshp Range Sec. 
Mi I es from 
Site of 
Orig.- Cptr. 
6/ 12/69 I IN 21 E 2 
6/23/69 liN 22E 8 
7/8/69 II N 22E 8 
8/13/69 I IN 23E 17 
12/13/69 ION 22E I 
13.Smi. 
10.Smi. 
10"S mi. 
6.7mi. 
4.2 mi. 
Area Marked T R S 
Morgan Cr. 15N 19E 3 
Mi les from 
Site of 
Last Reloc. 
1.0mi. 
1.5 mi. 
0.0 mi. 
0.0 mi. 
I • 7 mi. 
1.2 mi. 
0.4 mi. 
O.Omi. 
0.0 mi. 
0.0 mi. 
2.5 mi. 
0.0 mi. 
0.0 mi. 
0.0 mi. 
I. I mi. 
0.0 mi. 
0.0 mi. 
1.0 mi. 
4.2 mi. 
2.2 mi. 
6. S mi. 
0.0 mi. 
No. days 
Between 
Re I ocat i ons_ 
7 
14 
4 
3 
4 
10 
4 
3 
4 
10 
7 
7 
7 
4 
24 
21 
4 
3 
4 
15 
4 
32 
20 
Area Ma r.ked T R S 
Mahogany Cr. ION 23E 21 
Mi I es from 
Site of 
Last Reloc. 
3.0 mi. 
0.0 mi. 
6. a mi. 
4.5 mi. 
No. days 
Between 
Relocations 
46 
II 
IS 
36 
122 
69 
Table 23. Relocation data for radio instrumented bighorns, 
Morgan Creek and Darl ing Creek, 1969. 
Bighorn No. Sex Age Date Marked Area Marked T R S 
2H28 M 6.5 yr 1/29/69 Mud Springs 15N 19E 21 
RELOCAT IONS 
Mi I es from [vii I es from No. days 
Site of Site of Between 
Date Twnshp Range Sec. Original Cptr. Last Reloc. Relocations 
2/4/69 ISN 19E 15 0.4 mi. 6 
2/6/69 15N 19E IS 0.4 mi. 0.0 mi. 2 
2/20/69 ISN 19E IS 0.4 mi. 0.0 mi. 14 
2/24/69 ISN 19E 14 1.7 mi. 1.0 mi. 4 
2/27/69 ISN 19E 21 O.S m • 2.2 mi. 3 
3/3/69 ISN 19E 10 1.7 m • 2.2 mi. 4 
3/13/69 ISN 19E 10 I. 7 m • 0.0 mi. 10 
3/17/69 16N 19E 30 S.2 m • 4.2 mi. 4 
3/20/69 16N 19E 30 S.2 m • 0.0 mi. 3 
3/24/69 16N 19E 30 S.2 m • 0.0 mi. 4 
4/3/69 16N 19E 30 S.2 m • 0.0 mi. 10 
- - - - - - - - - - - - - - - - -
8 i ghorn No. Sex Age Date Marked Area Marked T R S 
2H29 F S. S yr 1/30/69 Darl i ng Cr" ISN 18E 24 
RELOCATIONS 
M11es' fMm' Mi les from No. Days 
Site of Site of Between 
Date Twnshe Ranse Sec. Oris. C~tr. Last Re loc. Relocations 
2/4/69 ISN 19E 30 1.2 mi. S 
2/6/69 ISN 19E 30 1.2 mi. 0.0 m • 2 
2/20/69 15N 19E 30 1.2 mi. 0.0 m 14 
2/24/69 ISN 18E 2S 0.4 mi. 1.0 m • 4 
2/27/69 ISN 18E 2S 0.4 mi. 0.0 m • 3 
3/3/69 ISN 19E 31 2.0 mi. I. Sm. 4 
3/13/69 15N 19E 19 1.0 mi. 2.0 m • 10 
3/17/69 ISN 18E 2S O.S mi. I.S m • 4 
3/20/69 ISN 18E 24 1.0 mi. I.S m • 3 
3/24/69 ISN 18E 24 1.0 mi. 0.0 mi. 4 
4/3/69 ISN 19E 19 1.0 mi. 1.0 mi. 10 
4/10/69 ISN 19E 30 1.0 mi. 1.0 mi. 7 
4/17/69 ISN 19E 31 1.7 mi. 1.0 mi. 7 
4/27/69 ISN 19E 21 3.0 mi. 2.4 mi. 10 
t 4 miles I 
Scale - 2 mi. per inch 
C) Parker 
Mountain 
o Twin Peaks 
Lookout 
Challis Creek Lakes 
P'1g11.'N!O. Bighom' ewe . 2R22 
Moftllents as tracked with radio t.ransaitter 
Morgan creek 
-.,' 
~ 4 miles 4 
Scale - 2 mi. per inch 
Salmon River 
Challis Creek 
Figure 21. Bighorn sheep ewe 2H21 
MOvements as traoked with radio transmitter 
Morgan Creek 
~ 4 miles I 
Scale - 2 mi. per inch 
Challis Creek 
Darling I Creek 
Figure 22. Bighorn sheep en 2H31 and· JZ· 
MOveaents .s tracked by radio transaitters 
Morgan Creek 
River 
-...J 
r"--J 
4 miles f 
Scale - 2 mi. per inch 
Challis Creek 
Figure 23. Bighorn sheep rUt 2H28 
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Salmon River 
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'JJ 
t 4 miles I 
Scale - 2 mi. per inch 
Figure 24.B1~horn sheep ewe 2H29 
Move.ents as track.d with radio transmitter 
.. Morgan Cr.ek 
Salmon River 
-.j 
.p,. 
known where they went from there. Biqhorn sheep migration routes dis-
, , 
, " 
played a strong tendency to fol low ridges. 
Through late May the Darl ing Creek component and the segment of 
the Morgan Creek component that shifted into Darl ing Creek in early 
May began to spread into the Upper Darl ing, Eddy, Pats, and White 
Valley Creeks. There were three distinct migration,routes involved. 
The first was northWest up the ridge between Darl ing Creek and the 
West Fork of Morgan Creek. The animals that used this route joined 
with some of the Morgan Creek segment that came up Blue Creek. These 
summered in the White Goat Peak-Black Mountain area. 
The second route was out through the head of Pats and Eddy Creeks, 
and from there into the upper reaches of Camas Creek. The bighorns 
using this route summered in the Cache Basin-Liberty Creek area. 
The third route came from Pats and Eddy Creeks into the head of 
White Valley Creek, then into the Twin Peaks area. From there these 
bighorns spread Into the upper Warm Springs Creek, Parker Mountain, 
Pierson Creek vicinity where they summered (Figure 19). 
Two female lambs marked in February, 1967 displayed curious 
migration patterns. They appeared together at the head of Flume Cr~ek 
In August 1967. They were next observed back near the site of original 
aapture In November, 1967. They remained in this vicinity through 
the"wlnter of 1967-68. In the spring of 1968 one (2H6) migrated back 
Into the Upper Camas summer range and was observed near Liberty Lake 
in August. This was 5 mi les from where she was observed In August, 
1967. The other bighorn (2H7) remained ~n the Morgan Creek winter 
range al I summer, as evidenced by an observation there in August, 1968. 
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In summary, these two lambs migrated to the head of Flume Creek in 
the spring of 1967, returned to the site of original capture for the 
winter of 1967-68, and during the second summer one migrated back to 
the summer range, but to a different part of it, and the other did not 
migrate at a II. 
These observations are compatible with Geist's (1964) contention 
that lambs learn winter ranges, summer ranges, and migration routes 
from their elders. Both lambs probably fol lowed the same group of 
adults to the summer range the first time. The second summer one lamb 
followed a group that did not migrate and the other followed a group 
that did. In this case a young bighorn might be expected to learn 
more than one migration route and summering range if it happened to 
fol low different groups during different years. 
The summer movement pattern of ewe 2H31-32 was very interesting. 
She spent the period from January 30, 1969, when she was instrumented, 
through June 23, 1969 on the Morgan Creek wi nter range. She then moved 
nearly to the head of Darling Creek during the mo.nth of July and was 
back on the Morgan Creek winter range on August 13. This was unusual 
as it represented a partial migration to summer range that was not 
completed. Other bighorns were observed to be with her, but it was not 
determined if she was the leader of the band. These observations sug-
gest that the nonmigratory segment of the Morgan Creek herd may range 
widely over the lower winter and intermediate ranges during the summer. 
It was not known if the entire Upper Camas Creek drainage repre-
sented one contiguous summer range to the bighorns summering there, or 
if different groups of bighorns uti I ized specific parts of this range. 
The area was about 20 miles square, but'indiVi'dual ~animalS were 
observed on different parts of it during different summers. 
The summer range appeared to be divided by physical characteris-
tics and distance into the Liberty-Pole-West Fork Camas Creeks-Cache 
Basin summer range, the Flume Creek summer range, and the White Goat 
Lake-Woods Peak summer range. 
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Evidence suggested thatewe..yearling-Iamb bands were limited to one 
of the above described sectors of the summer range. The only female 
bighorn ever observed in two of these areas was a lamb, which easi Iy 
could have fol lowed a different band of females the second summer. 
AI I other females were observed within one of the three I isted sectors 
during the same and subsequent summers. 
This was not true of rams. One ram was observed in Flume Creek 
on August 16 and was shot by a hunter on the Woodtick burn on 
September 10. Another ram was observed on Woodtick Ridge on August 8 
and at the mouth of Flume Creek on September 20. This suggests that 
rams range rather widely over the summer range, perhaps uti I izing twice 
the home range area of the ewes. The two movements cited were 4 and 6 
mi les as measured on a map, but in such rugged country they actually 
represent a good many more mi I es. 
Smith (1954) reported that bighorns in the Middle Fork of the 
Salmon River area did not display long seasonal migrations, but merely 
shifted with the weather. Honess and Frost (1942) reported that 
seasonal migrations in Wyoming were almo9t non-existent, and Blood 
(1963) found that most of the Cal ifornia bighorns in the Ashnola area 
of British Columbia moved only 2 to 5 mi les between summer and winter 
ranges, although some rams moved 15 mi les. Couey (1958) recorded 
migrations of about 10 mi les for the Sun River bighorn Sheep. Berwick 
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(1968) recorded migrations of about 4 mi les but stated that about 20 
percent of the Rock Creek herd remained on or near the win~er ranges 
al I summer. Sugden (1961) found both migratory and non-migratory big-
horns in the Chi Icotin region of British Columbia. 
An analysis of movements between winter and summer ranges on the 
Morgan Creek study area showed an average of 22.4 mi les for 21 observa-
tions of ewes and rams. The range was 19 to 28.5 Ewe and ram move-
ment data were combined because they migrate to and from essentially 
the same major summer and winter ranges. 
Movements within winter ranges averaged 1.59 mi les for ewes (I I I 
observations, range 0.0 to 6.5) and 2.25 for rams (17 observations, 
range 0.0 to 8.5). This suggested that rams uti I ized a larger home 
range during winter than ewes, although the sample size for rams was 
too smal I to make rei iable comparisons. There were biases in the data 
collection, such as the time :interval between observations, acces$i-
b i Ii ty of some movement a reas to roads, etc. wh i ch cou I d have in f I u-
enced the results. 
Movements within summer range averaged 1.68 miles for eW9s(4 
observa'tions, range 1.0 to 1.75 mi les) and 5.0 mi les for rams (2 
observations, range 4 to 6 mi les). Both sample sizes were smal I, but 
there was evidence, as explained earl ier, that rams uti I ized a much 
larger area in the summer than did ewes. 
East Fork 
The major wintering distribution of the East Fork herd is del in-
eated in Figure 25. Two bighor~ ewes were instrumented with radio 
transmitters during the winter of 1968-69. Table 24 summarizes sub-
sequent relocations of these bighorns, and Figures 26 and 27 illustrate 
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Table 24. Relocation data for radio instrumented bighorns, 
East Fork Scillmen River, 1969. 
Bighorn No. Sex Age Date Marked Area Ma rked T R S 
2H34 F Mat. 3/4/69 Marco Creek ION 18E 33 
RELOCAT IONS 
Mi I es from Mi les from No. Days 
Site of Site of Between 
Date Twnshp Range Sec. Or i g. Ca pt r • Last Reloc. Relocations 
3/13/69 ION 18E 23 2.7 mi. 9 
3/17/69 ION 18E 23 2.7 mi. 0.0 mi. 4 
3/20/69 ION 18E 23 2.7 mi. 0.0 mi. 3 
3/24/69 ION 18E 34 1.0 mi. 2.2 mi. 4 
4/3/69 ION 18E 34 1.0 mi. 2.2 mi. 10 
4/10/69 ION 18E 34 1.0 mi. 2.2 mi. 7 
4/17/69 ION 18E 27 1.5 mi. 1.0 mi. 7 
6/12/69 9N 15E 12 15.0 mi. 16.5 mi. 56 
6/23/69 9N 15E 2 16.0 mi. 1.5 mi. . ! II 
7/8/69 9N 15E I 15.0 mi. 1.0 mi. 15 
- - - - - - - - - - - - - - - - - - '- - -
Bighorn No. Sex Age Date Marked Are,a Marked T R S 
2H35 F Mat. 3/4/69 Marco Creek ION 18E 28 
RELOCAT IONS 
Mil es from miles from No. Days 
Site of Site of Between 
Date Twnshp Range Sec. Orig. Captr. Last Re I OCt Relocations 
3/13/69 ION 18E 19 2.2 mi. 9 
3/17/69 ION 18E 30 2.0 m'. 1.0mi. 4 
3/20/69 ION 17E 35 4.0 m • 2.2 mi. 3 
3/24/69 9N 17E 8 7.5 m • 3.5 mi. 4 
4/3/69 9N 16E I 9.2 m • 2.2 mi. 10 
4/ 10/69 9N 16E I 9.2 m • 0.0 mi. 7 
4/17/69 9N 16E I 9.2 m 0.0 mi. 7 
5/22/69 9N 15E 16 18.5 m • 9.2mi. 35 
6/12/69 9N 15E 21 18.5 m • 1.0 mi. 21 
6/23/69 9N 15E 12 15.2 m • 3.7 mi. II 
7/8/69 9N 15E I 1$.0 m • 1.0 mi. 15 
8/13/69 9N 15E I 15.0 m • 0.0 mi. 36 
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migrations in relation to major drainages on the study area. 
Winter movements were restricted by deep snow to the vicinity of 
the Marco Creek drainage. The summer range was about 17 mi les to the 
east. There was only one migration route. It took the bighorns 
84 
into the Big Lake Creek drainage, then up onto the ridge between Big 
Lake Creek and Big Boulder Creeks. Migration began in Apri I, with the 
bighorns moving up Big Lake Creek and Big Boulder Creeks as early as 
snow depths al lowed. The migration passed above the Livingston Mine 
on Ra.i I road Ri dge and f rom there into the vic i n i ty of Oca I ken's La ke 
where the bighorns spent the summer. 
No rams were located on the summer range and an attempt to instru-
ment a ram with a radio transmitter fai led. Subsequently, it is not 
known where the rams summered, although there have been unverified 
reports of rams in the Slate Creek and Warm Springs Creek drainages. 
Transplants 
Radio tracking data were included in Table 22 for a ewe trans-
planted with 6 other bighorns from Morgan Creek to the Mahogany Creek 
drainage of the Pahsimeroi Mountains. Figure 28 illustrates movements 
subsequent to release as tracked with the radio receiver. These data 
were fragmentary because the initial movement after release was so 
great that it was nearly 6 weeks before she was relocated. When 
relocated this bighorn ewe, with 4 other bighorns, was found 13.5 
mi les back toward the area from which they were taken. This band of 5 
bighorns then turned and started back toward the point of original 
release and were in that vicinity when last observed in December, 1969. 
WINTER RANGE ANALYSIS 
Vegetation Composition 
Canopy coverage/percent frequency results and leg point hit 
results from the 2x5 decimeter plots are summarized in Table 25. 
Sr J 
These represent the percent canopy coverage for each plant species and 
the percent of the plots in which the species occurred. Leg point hits 
at the bottom of the table indicate the number of times a sharpened leg 
hit a particular category and the percent hits for that category. Bare 
soi I and erosion pavement made up 42.3 percent of t~e area sampled and 
grasses~ forbs, litter, and moss (the desirable components) collectively 
made up 34 percent of the area sampled (Figure 29). 
For comparison, the percent frequency of occurrence as computed 
from leg point hits for the various components is shown in Figure 30. 
In this case, the bare soi I and erosion pavement made up 61 percent of 
the total hits, and the vegetation, litter, moss and lichen 27.9 per-
cent, which indicated that erosion pavement and bare soi I exceeded 
plant cover on most of the range. 
Grasses contribute 12.7 percent of the canopy coverage on al I 
transects (Figure 31). Transect No.2 (Ziegler Basin) and Transect 
No. I I (Kinnikinnic) were the only two sites on the study area that 
were p~ducing grass near their potential. This indicated that the 
other S sites were producing below their potential. 
Agropyron spicatum was used as an ihdicator of range condition 
because it was the most important grass for bighorn sheep on the study 
area and an important component of the pristine habitat. Figure 32 
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Tab I e 25. Average percentage, ,canopy'cover;:lge!perCer:it frequency of 
vegetat i on on East Fork, Morgan Creek winter ranges. 
East Fork 
Number 
Location - state 
Township 
Range 
Section 
Slope - Direction 
Percent 
Soi I - Stab! I ity Score 
Condition Rating 
Name 
Agropyron spicatum 
Poa secunda 
Oryzopsis hymenoides 
Sporobolus cryptandrus 
Hordeum jubatum 
Artemisia tridentata 
Crysothamnus nauseosus 
Leptodactylon pungens 
Crysothamnus viscidiflorus 
Pursia tridentata 
R i bes au reum 
Eriogonum microthecum 
Eriogonum umbel latum . 
Castelleja spp. 
P~lox longifol ia 
Ph lox hood i i 
Aster spp. 
Tetradymia canescens 
Astragalus spp. 
Erigeron spp. 
Balsamorhiza sagitata 
Phacel ia spp. 
Lupinus spp. 
Crepis acumenata 
Cryptantha spp. 
Penstemon spp. 
Brassica spp. 
Antennaria spp. 
Chaenactis douglasi i 
Delphinium spp. 
Lomatium spp. 
Lewisia rediviva 
Sedum spp. 
Collinsia parviflora 
Mertensia spp. 
Bare ground 
Erosion pavement 
Idaho 
ION 
18E 
20 
2450 
30% 
31 
Poor 
MARCO 
5.09/80.00 
2.37/57.50 
+/+ 
+/+ 
+/+ 
14.75/56.25 
0.25/3.75 
++/ 1.25 
0.++/1.25 
+/+ 
+/+ 
++/6.25 
++/ 1.25 
++/15.00 
1.09/18.75 
0.++/2.50 
+/+ 
++/0.50 
++/1.25 
++/1.25 
1.22/18.75 
+/+ 
+/+ 
0.84/33.70 
++/1.25 
++/7.50 
++/6.25 
+/+ 
+/+ 
++/2.5 
26.21/82.50 
34.53/91.25 
Idaho 
ION 
18E 
27 
550 
20% 
61 
Good 
2 
ZE I GLER 
8/26/65.00 
18.75/96.26 
I 9. 78/67 . 50 
++/3.75 
2.22/27.50 
1.50/10.00 
++/8.75 
1.31/52.50 
++/ I. 25 
+/+ 
1.06/17.50 
1.09/18. 75 
4. 12/38.75 
++/5.00 
1.22/17.50 
+/+ 
++/10.00 
++/2.50 
4.92/27.50 
21.22/76.25 
II 
Idaho 
liN 
17E 
13 
2200 
40% 
47 
Fai r 
KI NN I KI NN I C 
24.90/92.50 
2.18/43.75 
I I .62/41 .25 
+/+ 
2.21/27.50 
++/1.25 
++/3.75 
++/20.00 
++/1.25 
++/12.50 
++/ 1.25 
++/2.50 
++/ 1.25 
++/ I. 25 
++/5.00 
1.15/10.00 
45.06/90.00 
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Tab I e 25. (Conti nued) 
Name 
Litter 
Rock 
Moss & Lichen 
Leg Po i nt Hits 
Bare Ground 
Erosion pavement 
Natu ra I Rock 
Litter 
Moss and Lichen 
Vegetat I on 
Lower Morgan Creek 
Number , 
Lo'cati on State 
Township 
Range 
Section 
Slope - Direction 
Percent 
S >i I - Stabi I ity 
Score 
Condition 
Rating 
Name 
Agropyron sp i catum 
Poa secunda 
Oryzopsis hymenoides 
Hordeum jubatum 
Elymus salinus 
Artemesia tridentata 
Artemes la tri pa rtita 
Ph lox hoodi i 
Phlox long I fo I I a 
Penstemon spp. 
4 
I daiio 
J 5N 
19E 
2 
2350 
40% 
MARCO 
5.0/52~50 
3.62/23.75 
+/+ 
NO PERCENT 
102 31.87 
138 43.12 
9 2.81 
15 4.68 
o 0 
56 17.\50· 
5 
Idaho 
15N 
19E 
3 
500 
30% 
ZE I GLER 
5.00/41.25 
.72/5.00 
+/+ 
NO 
31 
95 
I 
9 
a 
184 
PERCENT 
9.68 
29.68 
0.31 
2.81 
o 
57.50 
6 
Idaho: 
15N 
19E 
10 
2800 
35% 
K I NN I KIN N I C 
. II .40/71 .25 
++/1.25 
4.03/23.75 
NO PERCENT 
6 1.87 
147 45.93 
o 0 
50 15.62 
. 12 3.75 
105 32.81 
7 
Idaho 
15N 
19E 
21 
1650 
40% 
40 58 40 _ .. ,35 .. 
Poor Fair Poor Poor 
C~t Ear Cat Ear Corra I 
Butte Mountain Trap Mud Springs 
5. 19/72.50 2.44/35.00 .60/0.50 5.22/67.50 
.78/31.25 7.03/96.25 5.00/95.00 ++/6.25 
++/11.25 ++/12.50 
5.28/63.75 +/+ 
5.00/21.25 .79/++ 15.75/45.00 
9.34/78.75 3.44/38.75 17.62/66.25 +/+ 
.69/27.50 3.78/82.50 6.34/68.75 
.78/25.00 1.94/71.25 .97/38.75 
.59/23.75 ++/5.00 
Eriogonum microthecum ++/5.00 +/+ 
Eriogonum umbel latum +/+ .60/17.50 
Erigeron spp. 
Castelloja spp. +/+ 
Pediocactus simpsoni ++/2.50 ++/7.50 
Eu roti a lanata ++/.50 
Opuntia spp. ++/ ~ 125 +/+ 
Descurainia spp. ++/1.25 ++/1.25 
Lewisia rediviva ++/.125 
Draba spp. ++/.125 
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Table 25. (Continued) 
Cat Ear Cat Ear Corral 
Name Butte Mountain Trap Mud Springs 
Sedum leibergii ++/17.50 ++/.375 
Arabis spp. ++/. 125 
Bare soi I .66/13.75 12.90/92.50 6.72/78.75 
Erosion pavement 33.16/93.75 4.22/70.00 13.12/76.25 
Rock 16.25/76.25 7.34/83.75 25.72/88.75 
Li tter .94/25.00 1.03/22.50 4. 15/61.25 
Moss and Lichen ++/ 1.25 ++/16.25 +/+ 
Leg Point Hits NO PERCENT NO PERCENT NO PERCENT NO PERCENT 
Bare ground 
Erosion pavement 
Natura I rock 
Li tter 
Moss & Li chen 
Vegetat ion 
Number 
Location - State 
Township 
Range 
Sect i on 
Slope - Oi rect ion 
Percent 
21 6.56 
186 58.12 
67 20.94 
14 4.37 
0 
32 10.00 
160 
21 
35 
5 
I 
98 
50.00 149 
6.56 77 
10.94 15 
1.56 II 
.31 0 
30.62 64 
,9: 
Idaho 
15N. 
20E 
7 
47.15 
24.36 
4.74 
3.48 
20.25 
Soi I - Stab iii ty Score 
Condition Rating 
Idaho 
15N 
18E 
24 
750 
40% 
30 
Poor 
!J25° 
45% 
17 
Very Poor 
Name 
Agropyron spicatum 
Poa secunda 
Oryzopsis hymenoides 
Sporobolus cryptandrus 
E I ym u s sa lin u s 
Stipa comata 
Erigeron spp. 
Artemisia tridentata 
Artemisia tripartita 
Grayia spinosa 
Artemisia spinescens 
Atriplex confertifol ia 
Tetradymia canescens 
Eurotia lanata 
Lomatium spp. 
Ph I ox hoodi i 
Ph lox long i fo I i a 
Eriogonum umbel latum 
Eriogonum microthecum 
Podiocactus simpsoni 
Balsamorhiza sagitata 
Sisymbrium I inifol ium 
Oescurainia spp. 
Aster spp. 
Dar ling 
8.65/77.50 
1.34/35.00 
4.00/11.25 
I 7. I 8/67. 50 
+/+ 
1.06/30.00 
.60/22.50 
.60/ I 1.25 
++/8.75 
+/+ 
++/ 1.25 
++/ 1.25 
++/7.50 
Spring 
++/10.00 
++ 
5.46/35.00 
++/ 1.67 
+/+ 
++/3.33 
1.37/18.33 
+/+ 
++/ I .67 
++/3.33 
++/3.33 
57 17.81 
78 24.37 
112 
33 
0 
40 
Idaho 
15N 
20E 
9 
2000 
30% 
51 
Fair 
Shotgun 
35.00 
10.31 
12.50 
1.09/7.50 
++/ I .25 
++/2.50 
0.94/12.50 
12.03/72.50 
3.47/26.25 
+/+ 
++/1.25 
++/ 1.25 
3.00/30.00 
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Table 25. (Continued) 
Name 
Erigeron I inearus 
Castelleja spp. 
Penstemon spp. 
Leptodactylon pungens 
Opuntia spp. 
Enceliopsis nudicaul is 
Gil i a sin uata 
Cryptantha spp. 
Bare ground 
Erosion pavement 
Rock 
Li tter 
Moss and Lichen 
Leg Po i ntH i ts 
Bare ground 
Erosion pavement 
Natura I rock 
Litter .. 
Moss,Lichen 0 - Vegetation 
Dar ling 
++/5.00 
++/8.75 
++/ 1.25 
9.19/33.75 
57.43/96.25 
++/3.75 
2.62/36.25 
+/+ 
NO PERCENT 
18 5.62 
212 66.25 
2 .62 
6 1.87 
82 25.62 
Spring Shotgun 
++/1.67 ++/1.25 
+/+ 
++/1.67 ++/3.75 
+/+ 
++/1.67 
++/ 1.67 
31.87/81.66 3.90/35.00 
42.62/96.66 32.53/95.00 
+/+ ....... }4. 84/96. 25 
2.92/45.00 ++/2.50 
+/+ +/+ 
NO PERCENT 
103 42.92 
12250.83 
o 
4 1.73 
I I 4.58 
NO PERCENT 
22 6.88 
135 42. 19 
106 33.12 
o 
57 17.81 
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I I lustrates the comparison between the percent of the plots in which 
.f!. sp icatum occurred and the percent it contri buted toward the tota I 
canopy coverage. The relationship between these two parameters is a 
direct indication of the health and ~igor of the.f!; spicatum stand~ 
In a dense, vigorous stand the plant would be expected to occur in most 
of the plots and contribute substantially to the total canopy coverage 
in those plots. Figure 32 indicates that.f!. spicatum occurred in an 
average of 50 percent of the plots with a range from 0.5 percent to 
92.5 percent yet it only contributed an average of 6.2 percent of the 
canopy coverage with a range from 0.6 percent to 24.9 percent. This 
indicated that A. Spici::atum plants present on the winter ranges were 
- ,4 
scattered, of smal I size and reduced vigor. 
Average percent canopy coverage for al I grasses on al I transects 
was 12.7 percent, as compared to 11.9 percent for sagebrush and 4.4 
percent for forbs. Of note was the fact that al I transects were on 
areas important to bighorn sheep. Bighorns inhabited only those parts 
of the winter ranges that sti I I had a reasonable grass componant. Thus, 
transect locations were biased in favor of grass areas. Random tran-
sects on the winter ranges would have shown a much higher percentage 
sagebrush in the canopy coverage. 
The variety of plants on a site also is an indicator of range 
qual ity. The average number of plant species for al I transects was 
16.4 (Figure 33) .. 
Overal I condition of bighorn sheep winter ranges,using U. S. 
Forest Service range analysis techniques, was classified as poor and 
the trend estimated as downward. Only two sites produced anywhere near 
their potential of desirable vegetation for bighorns and one of these 
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(No. I I) was rei ict site no longer used by bighorns. 
Production and Uti lization 
95 
Table 26 summarizes degree of uti I ization for each site. Forage 
was clipped and green weight taken in the field. A breakdown of forage 
production by plant types then was determined for each transect (Table 
27). ·Forage production was low on most transects, ranging from 128 
pounds-per-acre to 669 pounds-per-acre (not including sagebrush). Sage-
brush production ranged from 45 to 489 pounds-per-acre. Sagebrush 
averaged 40 percent of the total herbage produced on al I sites. 
Animal use on al I sites ranged from moderate to excessive. Over-
use on most bighorn sheep winter ranges was readi Iy apparent (Figure 
34), and erosion gul lies from 8 to 15 feet deep occurred on the study 
area (Figure 35). 
Vegetation measurements for mountain mahogany plants on the study 
area were not made, because where mahogany survived within areas 
important to bighorns, it received almost 100 percent use of new leader 
growth each year. As a result, the mahogany on the study area was dying 
(Figure 36). 
Mapping 
A total of 45,785 acres was typed and the exposure defined for 
each type (Table 28), Vegetative types were (I) sage-grass, (2) rock-
mahogany-sagebrush-grass, (3) grass shadscale and (4) mahogany. These 
were classed as (S) dominated by sage, (1/1) half sage, half grass, and 
(G) dominated by grass. Type units averaged 77 acres each. Types were 
defined as to their importance to bighorn sheep. Types I-S, I-G, and 
2-G were considered primary bighorn sheep habitat. Class 2-1/1 was 
considered to be of some importance to bighorn in certain areas. These 
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Table 26. Classification of bighorn sheep range use. 
Degree of Use z 1967-68 Season 
.. -
Grass-
Transect Domestic Est. % 
Name No. Bighorns Deer Da'1.s / A Lvstck. Da'1. s / A Uti liz. 
Marco I Light Mod. 3.5 Heavy 3.0 67-70 
Ziegler 2 Li ght Mod. 5.6 Mod. 2.2 60-70 
Kinnik. II None Light 0.0 Light 0.0 0 
Cat Ear 4 Mod. Heavy 4.9 Light 0.0 10-15 
Cat Ear 5 Heavy Heavy 6.3 Excess i ve 13.7 80-90 
Corra I 6 Heavy Heavy 14.7 Heavy 2.7 60-70 
Mud Spr. 7 Heavy Heavy 15.4 Mod. 2.2 30-40 
Darl ing 8 Light Heavy 14.0 Excessive 15.2 80-90 
Spring 9 Li ght Heavy 20.2 Light 0.7 10-15 
Shotgun 10 Mod. Mod. 4.9 Light 3.0 10-15 
Tab I e 27. Forage production on bighorn sheep winter~an.ges. 
Transect ProaucTlon In Pounas Per 7\:cre 
Name No. Grass Forb Shrub Sub Total Sage % Sage Total 
Marco I 95 44 3 142 237 62.5 379 
Ziegler 2 419 233 17 669 489 42.2 1158 
Cat Ear 4 114 54 0 168 295 63.7 463 
Cat Ear 5 140 138 0 278 207 42.7 485 
Carra I 6 80 48 0 128 220 63.2 348 
Mud Spr. 7 304 0 0 304 45 12.9 349 
Darl i ng 8 107 59 0 166 269 61.8 435 
Spri ng 9 264 7 50 276 0 0.0 276 
Shotgun 10 333 0 0 334 47 12.3 381 
Figure 34. Deteriorating bighorn sheep winter range on 
Morgan Creek brought about by continuing 
overuse by domestic I ivestock and deer. 
Figure 35. Erosion, evidenced by large gul I ies, is a 
major problem over most of the Morgan Creek 
and Eas~ Fork winter ranges. 
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Figure 36. Mountain mahogany (Cercocarpus ledifolius) 
is rapidly being decimated on most parts 
of the Morgan Creek and East Fork winter 
ranges because of overuse by deer. 
98 
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values were derived from observations of habitat types used most exten-
sively by bighorns. 
Southeast, south, and southwest slopes offer the most avai lable 
forage to bighorns in the winter due to decreased snow depth. There 
were 16,676 acres of habitat avai lable to bighorns on such exposures. 
However, only 1,156 acres were of the primary habitat types. Thus, 
only 6.9 percent of the habitat avai lable on these slopes was suitable 
bighorn sheep habitat. During relatively severe winters, bighorns woulc 
be limited almost entirely to these 1,156 acres. 
During an average wi nter, snow depths are such as to prec I ude use 
of north, northeast, and northwest slopes. The total habitat avai lable 
to bighorns, excluding these three slopes, was 32,407 acres, and only 
2,785 of these were of the primary habitat types. Thus, only 8.5 per-
cent of the habitat avai lable on these slopes was suitable bighorn 
sheep habitat and avai lable during most winters. 
Good stands of grass exist only on the north, northeast, and north-
west slopes because grasses have been heavi Iy uti I ized on the drier, 
more avai lable slopes. This was illustrated by the vegetation classi-
fied as Class 2 (Table 28); 96.6 percent of the south slopes were 
dominated by sagebrush and 3.4 percent by grass. In comparison, 76 
percent of the north slopes were dominated by sagebrush and 24 percent 
by grass. This suggested the drier and more avai lable slopes were 
overuti lized, resulting +n lowered winter range qual ity for bighorns. 
Lowered overal I winter range quality was further indicated in that 
sagebrush dominated 56 percent of the total winter range and grass! 
sagebrush in approximately equal parts dominated 27 percent. These 
areas dominated by sagebrush were no longer of ~i~MlfttaMt value to 
Taltl' 28. SUlllllary of vag.tat ion types and aspects for Morgan Creek winter "'r,ange. 
CLASS (In Number of Acres 
.~ -~~--~iI Rock - _ ' - _ - Av8f'"-." of 
Aspect 1 ... 5 1-(; 2 ... S 2-1/1 2-G 3-S J;1fF ~".;It[f- ~Sag. Mt!)og. to:.t.tt.... Tital 
North 49.0 376.5 2113.0 118.5 2657.0 68.1 5.8 
Northeast 71.0 2296.5 1230.0 66.5 3664.0 77.9 8.0 
East 369.5 412.0 4878.5 2544.0 204.0 8408.0 95.5 18,0 
Southeast 25.0 17.5 4024.0 689.0 80.5 4836.0 84.8 10.0 
South 230.0 88.0 4842.7 288.0 173.0 62.0 70.0 : 5753.7 77.7 22.3 
Southwest 203.0 217.0 4884.5 1147.5 122.0 6586.5 98.3 14.3 
West 337.0 408.0 3456.0 2475.5 102.0 44.5 6823.0 73.3 14.9 
Northwest 25.0 61.0 956.3 2028.0 3100.3 65.9 6.7 
Unclass. 102.5 481.0 238.5 55.0 185.0 1266.5 1089.0 3487.0 8.6 
Total 1292.0 1834.5 25953.5 12~15.0 92Ls,5.§2.0 114.5 185.0 1266.5 1089.0 4~315.5 
"-
Average 51.7 48.3 94.7 74.0 32.9 62.0 57.2 185.0 36.2 90.7 77. I 
Percent 
of Total 2.8 4.0 56.6 27.3 2.0 O. I 0.2 0.4 2.7 2.3 100.0 
* Class 4-W was omitted. It consisted of 12.5 acres on a southwest exposure and 69.5 acres unclassified 
for a total of 82.0 acres, or 0.1% of the total acres classified. 
-"'-
.0 
'0 
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bighorns. Those areas with equal parts grass and sagebrush were sti I I 
of some value, but that value decreased with increases in sagebrush. 
These two relatively unsuitable habitat types made up 83 percent of the 
total Morgan Creek winter range. 
Range condition trend was classified as downward on the Morgan 
Creek and East Fork winter ranges. This suggests that sagebrush is 
increasing and grass decreasing on the heavi Iy used sites. It is 
highly probable that sagebrush has increased and grass decreased on 
many sites in the intervening years since the aerial photos were taken 
in 1959 and 1961 and that the mapping survey was overly optimistic in 
terms of quantity of grass. 
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BIGHORN SHEEP MANAGEMENT IN IDAHO 
Bighorn sheep in Idaho have been hunted under a 3/4 curl, un-
restricted two-week season since 1956. Some juggl ing of control led and 
open areas was done in 1957 and 1958, but then the State's primary big-
horn areas (Figure 37) were opened entirely to open season hunting in 
1959. 
Bi ghorn sheep tag sa I es, tota I k i I I, and hunter success are 
summari zed in Tab 1'6 29. The trend in hunter numbers has'heen stead i I'y 
upwards, increasing 44 percent between 1960 and 1968 (Figure 38). The 
trend in rams ki lied was upwartl unti I 1959, but then it decl ined 16 
percent between 1960 and 1968. Divergence of the two I ines in about 
1961 suggests that increasing numbers of hunters have cropped off the 
rams made avai lable by the years of closed or restricted season and 
were then harvesting rams at a rate greater than they could be 'replaced 
by the population. 
Continued harvest of between 50 and 60 rams per year over the 5-
year period between 1959 through 1963 appeared to have reduced the ram 
component of the herds. This suggests that Idaho's bighorn sheep herds 
are not recruiting 50 to 60 rams per year to the legal ram component. 
Futther,the continued harvest of 50 to 60 rams per year could decrease 
the ram component to a po i nt where breed i ng wou I d be adverse I y affected" 
Data from the 1967 hunter questionnaire were further analyzed in 
an attempt to assess the relationship between numbers of hunters in the 
field and success (Table 30). 
Those hunt units in which a higher average number of bighorns were 
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Table 29. Idaho bighorn sheep tag sales and ki I I summary for 
1952 through 1969. 
Number 
Total Partic-
Total .General Season Tags i pati ng Total 
Year Permi ts Res. Non-res. Total So Id Hunters Ki II 
1952 45 0 0 0 45 44 13 
1953 50 0 0 0 50 47 18 
1954 50 0 0 0 50 41 13 
1955 50 0 0 0 50 48 22 
1956 60 64 II 75 131 103 20 
1957 40 147 46 193 233 137 24 
1958 40 255 295 28 36 
1959 250 129 379 379 364 59 
1960 301 1.16 417 417 56 
1961 309 233 543 543 51 
1962 5 343 179 522 527 59 
1963 318 234 552 552 436 49 
1964 5 292 144 436 441 397 35 
1965 5 328 123 451 456 406 53 
1966 5 283 177 460 465 420 14 
1967 338 178 516 516 452 32 
1968 352 247 599 599 525 47 
1969 350 242 592 592 32 
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Table 30. Number of hunter days, average number of bighorns observed 
per hunter, percentage hunting ~uccess by' subun i t ,1967. 
No. of Average No. Percent 
Hunter 8ighorns obs. Hunting 
Subunit No. Days Per Hunter Success 
Ma II ard A, 25 7.5 0.0 
Harri ngton A2 21 2.7 1.2 
Sheepeater 8, 33 1.4 0.0 
Porpl)yry 82 II 1.0 0.0 
Cottonwood C, 
Kitchen C2 132 7.0 10.3 
Stodda rd C3 278 11.5 11.4 
Cabin C4 35 10.5 10.0 
Horse 0, 22 5.7 0.0 
Long Tom 
°2 104 2.1 6.2 
Panther E 103 3. I 3.3 
Marb Ie-Rush F, 449 5.6 9. I 
Waterfa II F2 732 14.2 5.3 
Camas F3 304 5.5 6.3 
Loon F4 124 4.8 0.0 
Morgan F5 109 3.9 3.0 
Total 2507 5.8 6. I 
107 
observed also received the greatest hunting pressure (Figure 39). 
This may refl$ct only that more hunters hunt the more popular units 
with more bighorns. But it also suggests that more bighorns are seen 
in an area with more hunters due to better coverage and because hunters 
move the bighorns around. 
Those hunt units having the greater number of hunters also tended 
to have the highest hunter success (Figure 40). Again, this may have 
been a reflection of more hunters hunting the units with the most big-
horns. However, it suggests that hunt success is enhanced by having 
more hunters in a unit and somewhat dispels the idea that hunting 
success is adversely affected by increased numbers of hunters. 
Based on the above data, one would expect that if sufficient num-
berS of bighorns were avai lable, an increase in the number of hunters 
would increase the number of rams ki I led. However, Figure 38 suggests 
that sufficient numbers of rams are no longer avai lable because in-
creased numbers of hunters kil I.ed decreased num~rs of bighorns. 
Data on ki I I, number of hunters hunting on anyone day of the 
season and number of rams ki I led on anyone day of the season tor 1960, 
1967, and 1968 are summarized in Table 31 and graphically presented 
in Figure 41. An interesting shift in the pattern of ram ki I I is 
evident. By the fifth day of the season the ki I I had leveled out to 
about two animals per day for al I three years. By the ft.fth day of the 
season, 65 percent of the hunter days had been expended in 1960, 57 
percent in 1967, and 59 percent in 1968. Yet, in 1960 hunters had 
taken 48 rams (77 percent of the total ki I I) by the end of the fifth 
day. In 1967 hunters had taken 19 rams (61 percent of the total ki I I) 
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Table 31. Dates of bighorn ki I Is and numbers of hunters hunting on 
various days of the season. 
Day of TOTAL HUNTERS NUMBER OF BIGHORNS KILLED 
Season 1960 1967 1968 1960 1967 1968 
195 305 356 21 7 7 
2 189 311 366 12 6 5 
3 205 299 '330 8 3 
4 166 247 305 5 2 3 
5 145 210 247 2 3 2 
6 116 179 210 2 2 
7 98 142 180 3 7 
8 86 131 141 2 2 2 
9 80 124 112 3 0 
10 84 104 107 2 4 
II 72 93 100 2 2 
12 64 93 90 2 
13 58 82 78 0 0 2 
14 47 63 64 0 3 
TOTAL 1605 2383 2686 62 30 43 
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and in 1968 hunters had taken 20 (46 percent of the total ki I I) by the 
end of the fifth day. The percentage of the total rams taken during 
the first five days of the season dropped as hunter pressure increased. 
Eleven percent of the hunter success occurred on the opening day 
of the season in 1960. In 1967 and 1968, 2.3 and 1.9 percent respec-
tively, of the hunter success occurred on the opening day. These data 
clearly indicate that the ram components of Idaho's bighorn sheep herds 
had declined and the point of diminishing returns had begun to function 
as more hunters continue to find fewer rams. 
Total and average numbers of bighorns and legal rams observed, 
and the hunter days per hunt unit for 1960 and 1968 are summarized in 
Table 32. Hunter days increased in most units but the average number 
of legal rams observed by hunters"decreased in al I hunt units (Figure 
42). Bighorns observed per hunter on a statewide basis decreased 52 
percent between 1960 and 1968 (Figure 43). Unit E was the only unit 
\ which had increased numbers of bighorns observed. This suggests that 
Idaho's bighorn sheep populations declined about 50 percent between 
1960 and 1968, which was substantiated by hel icopter counts. 
The average number of legal rams observed by hunters declined 
85 percent between 1960 and 1968 (Figure 44). Although total numbers 
also decl ined, the ram component decl ined 33 percent more than the 
entire population (Figure 45). Reasons for this could be differential 
natural mortal ity in rams due to the stress of rut or other factors, 
and the effects of hunting. Avai lable data Indicate hunting may be 
the most important factor in this decl ine. 
Observations of bighorn sheep and the relationship between total 
Tab I e 32. Tota 1 bighorns and .Iega I rams observed by hunters and 
average number of bighorns and legal rams observed per 
hunter pertrlpin ~960.and 1968. 
BIGHORNS OBSERVED LEG&L RAMS OBSERVED 
Average· Average 
, 113 
Unit Total Per Hunter Total Per Hunter Hunter Da~s 
1960 1968 1960 1968 1960 1968 1960 1968 1960 1968 
A 505 583 12.9 9. I 76 35 3.8 0.5 431 357 
B 79 28 13.2 1.9 8 2 2.7 0.1 79 71 
C 1491 1109 43.9 12.0 112 102 4.3 I. I 248 487 
D 124 215 7.8 4.8 5 46 I .3 1.0 171 184 
E 127 .2'3 12,,7 13.9 7 19 1.4 0.9 56 93 
F 1988 2182 21.8 8. 1 271 96 4.7 0.3 671 1383 
Total 4387 5046 21.6 9.8 487 332 4.0 0.6 1656 2575 
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bighorns observed and numbers of legal rams observed by hunters in 1968 
Cilre sUlIl'IfTlari:zedt'i n Tal!> I.e-,33 ! and. F-i gLire i 46,. Tlie M-<!)ir;-gan"Camas-Creek herd 
is the one that has been under intensive study. The ram component of 
these herds is known to have dec I i ned .to 17 rams ina popu I at i on of 100 
I 
animals, or a ewe:ram ratio of 100:34. From this, the ewe:ram ratios 
in the otHer units can be estimated from Figure 47,. The decl ine in the 
ram component also can be estimated ,from Figure 48, which is Figure 47 
with the base I ine adjusted to Unit C because Unit C had the least 
spread in the sex ratio due to hunting. 
The taking of 30 to 40 rams per year in Idaho may not be so detri-
mental to the ram components if the age classes harvested could be 
restricted to the older aged animals. For example, of 45 animals 
sampled, 16 (35 percent) of those taken by hunters between 1966 and 
1969 were less than 7.5 years old (Figure 49). The sample also was 
known to be biased against 4.5 year and younger rams, because hunters 
do not report or take these age classes to taxidermists if there is 
doubt of their legality. It probably would be safe to postulate that 
nearly half the bighorns shot in Idaho are under 7.5 years old. 
Biological justification for restricting the harvest to rams 7.5 
years or older is the fact that trophy rams died on the winter range 
each year during the study. Under a permit hunt, held longer and 
later and restricted to animals older than 7.5 years, hunters could 
better uti I ize these older age classes, and at the same time remove 
hunting pressure from the younger age classes. 
=oable33. Summar~ of 1968 bighorn shee~ observations 
EV!6S, Bighorns Hunter Days 
Unit Total Lambs, Observed Requi;--ed to Hunter Days Total 
# Bighorns Percent Rams Observed Unclassif. Per Hunter Observe A Per Lega I Hunter 
Observed of Total Legal ~ Sub Observed Da~ Leqal Ram Ram Ki I led Days 
A1 48 0.9 4 8.3 II 33 0.54 22.0 88.0 88 
A2 535 10.6 31 5.8 55 449 1.99 8.7 269.0 269 
B1 3 O. I 0 0.0 0 3 O. 12 ~ 25.0 ..,.25.0 25 
B2 25 0.5 2 8.0 4 19 0.54 23.0 46.0 46 
C2 154 3.0 22 14.3 30 102 1.35 5.2 :> 114.0 I 14 
C3 560 I I . I 27 4.7 58 475 2.63 7.9 42.6 213 
C4 395 7.8 53 13.4 35 307 2.47 3.0 16.0 160 
D1 85 1.7 25 29.4 13 47 1.23 2.8 23.0 69 
D2 130 2.6 21 16. I 20 89 I. 13 5.5 28. 7 115 
E 293 5.8 19 6.5 23 251 3.15 4.9 '> 93.0 93 
F1 275 5.4 40 14.5 14 221 0.66 10.3 69.0 414 
F2 1,147 22.7 25 2.2 87 1,035 2.23 20.6 17 1.7 515 
F3 340 6.7 II 3.2 27 302 1.57 19.7 72.3 217 
F4 133 2.6 14 10.5 18 101 0.97 7.6 68.5 137 
FS 287 5.7 6 2. I 37 244 2.87 16.7 100.0 100 
Unrep. 636 12.6 32 5.0 39 565 2.90 6.8 73.0 219 
Total 
5,046 100.0 332 6.6 471 4,243 1.83 8.41 64.9 2,794 
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DISCUSSION 
Ecology 
At the conclusion of this study bighorn sheep numbers on the 
Morgan Creek study area were decl ining. The East Fork herd was stable 
or in a slight decl ine. Predation, accidents and poaching undoubtedly 
took a tol I of bighorns from these herds, but did not seem to be impor-
tant enough to account for their decline or inabi I ity to increase. 
High lamb mortal ity and disease-parasite problems seemed to be the 
most important I imiting factors. 
From an ecological standpoint it is more important to determine 
why a species has become vulnerable to diseases and parasites than to 
simply identify the causative agents. Attempting to keep a wi Id 
animal population healthy through the use of antibiotics or food 
supplements is expensive, impractical, often futi Ie, and aesthetically 
undesirable. An understanding of the species' ecology is much more 
important so management practices can be instigated that wi I I maintain 
the species on a sound ecological basis. 
On the Morgan Creek and East Fork of the Salmon winter ranges it 
appeared that poor nutrition on badly abused winter ranges was the 
basic factor that predisposed bighorn sheep to disease and parasite 
problems. 
Historical records and ecological evidence indicate that the 
Chal I is vicinity was cl imax grassland when the first settlers arrived. 
These early settlers evidently turned vast numbers of livestock on the 
range and, unti I the advent of the Taylor Grazing Act, there was no 
restriction of I ivestock use. As a result, the grasslands in the 
Chal I is vicinity were converted to a sagebrush dominated vegetation. 
Bighorns evolved with cl imax grassland and this habitat type is 
probably essential to their ultimate survival. Bighorns are unable to 
adapt to habitat changes because they evolved with a stable habitat 
type and they responded with decl ining numbers when the habitat in the 
Chal I is vicinity was altered. Early reports of bighorns dying from 
scabies are credible, but it is very I ikely that the bighorn's suscep-
tibi lity to this disease was fostered by the rapidly deteriorating 
habitat. 
The decl ine in bighorn numbers has been steady since the arrival 
of the white man. Bytheearly 1930's remnants of the once huge herds 
were holding on only ih rough, rocky areas that were inaccessible to 
I ivestock and for that reason sti II harbored some pristine grassland. 
Road bui Iding, waterhold development and other "Range Improvements" 
continued to lure livestock use into the last remaining areas inhabited 
by bighorns. As a result three of these remnant herds were known to 
have disappeared between 1930 and 1970 and four others were very likely 
beyond the point of no return at the time of this study. 
Conversion of grassland to sagebrush habitat created nearly in-
solvable problems for bighorns~ The most obvious problem was lack of 
forage and restriction of their range to areas where the domestic I ive-
stock impact was least severe. The second problem was the increase in 
deer numbers in response to the newly created sagebrush habitat. Sage-
brush was the staple deer forage but mountain mahogany was taken as 
an ice cream plant. Deer numbers in the Chal I is vicinity had become 
so great that they decimated the mountain mahogany even though it was 
1~6 
not their most important food plant. As a result, bighorns which rely 
on the mahogany as a protein supplement in winter, suffered from 
protei n shortage. 
Efforts to alleviate these problems have not been entirely success-
ful. Long standing, traditional, vested I ivestock interests are 
economically dependent on the forage resource and it is difficult to 
reduce livestock use on winter ranges even though the ranges are being 
damaged. In the past most range development and improvement has been 
directed toward domestic livestock needs. The newly instigated wi Id-
I ife habitat improvement programs are commendable but need to be 
accelerated. 
Deer numbers were reduced on the study area in 1969 through use of 
a long, late, two deer hunt. However, this program was in jeopardy 
because of public disfavor in Chal I is where people sincerely believed 
that al I the deer in the Chal I is vicinity were being ki I led. It is a 
paradox that the same people who continued to turn out excessive live-
stock on the ranges also resisted efforts to reduce deer numbers on 
those same ranges. Efforts to rehabi I itate winter ranges and stabi I ize 
the downward trend in bighorn sheep numbers have come late, met with 
much resistance, and may be too I ittle to become effective before 
several more herds are lost. 
There are two aspects of bighorn sheep behavior that emphasize the 
importance of stabi I izing the downward population trends and salvaging 
the base herds. The migration traditions of the Morgan Creek herd that 
take it 26 mi les into summer range and those of the East Fork herd that 
take it 17 mi les into summer range are extremely valuable. This is 
because the migration pul Is bighorns off the winter range for at least 
·127 
half the year and in so doing makes most efficient use of both winter 
and summer ranges. If the base herd, and with it the migration 
tradition, is lost, there wi I I be no means of reinstating the tradition 
even if bighorns are reintroduced into the area. 
Bighorns appear to uti I ize traditional parts of any winter range. 
If a segment of a herd is lost as a population decl ines then the tradi J 
tional use of that area is lost to the herd (Geist 1966). When a herd 
recovers in numbers, the result may be increased size of existing 
groups occupying traditional micro-habitats and a resulting dispro-
portionate increase in pressure on the food resource. Loss of migration 
traditions and/or micro-habitat traditions would invariably reduce the 
capacity of the habitat for supporting bighorn sheep. 
Management 
Data indicate that avai lable rams were cropped off more rapidly 
than they were replaced as hunting pressure increased during the early 
years of open season hunting in Idaho. The point of diminishing 
returns began to function, I imiting the ki I I to fewer than 40 rams per 
year after 1964 despite increased hunting pressure. 
It is not known how low the ram component can be taken before 
reproduction of the herd is adversely affected. Streeter (1969) found 
that either sex hunting was effective in reducing bighorn numbers in 
the Buffalo Peaks herd in Colorado, but that there were no apparent 
effects on the Mt. Evans population from ram only hunting. 
Bighorn sheep populations in Idaho are decl ining. Recruitment of 
rams to the legal age (3.5 to 4.5 years) is very low. This, coupled 
with the hunting take, has caused the ram component to decl ine more 
rapidly than the overal I population. Under such conditions the possi-
bi I ity that ram only hunting could contribute to the decl ine through 
interference with reproduction should be considered. 
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RECOMMENDATIONS 
Morgan Creek Herd 
I tis recommen ded that:: 
(I) Domestic I ivestock use be excluded from key bighorn sheep 
winter ~anges in Spring Gulch, Cherry Creek, Lower Morgan Creek, and 
Lower Darl ing Creek by fencing. 
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(2) Livestock use on the Morgan and Darl ing Creek allotments be 
reduced in order to halt the downward condition trend of the watershed. 
(3) The Morgan Creek winter range be flown bi-weekly to deter, 
apprehend and prosecute trespassers. 
(4) Deer numbers be reduced on the Morgan Creek winter range 
through continuation of two-deer hunts extended wei I into December. 
(5) Road and waterhold development for cattle within key bighorn 
sheep winter ranges be discontinued. 
(6) Sagebrush be burned or sprayed on key bighorn sheep winter 
ranges, and native grasses reseeded in those areas where sufficient 
grass under story is not present to revegetate the range. 
(7) State and private.lands that I ie within critical bighorn 
sheep winter ranges be bought by the Idaho Fish and Game Department 
and managed for the benefltof bighorn sheep. 
(8) The bighorn sheep in the Chal I is vicinity be recognized as a 
valuable natural resource on the verge of extinction, and their needs 
considered in future management plans on publ ic lands. 
(9) The soi I and watershed be recognized as basic resources and 
that conservation and stabi I ization of these resources be recognized as 
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the foremost obi igation of professiona I land managers. 
(10) A long-term management plan designed to measure the effects 
of the above I isted hab~tat manipulation on bighorn sheep population 
trends be implemented to precisely define condition trends of the 
Morgan Creek ranges for the future. 
(I I) A ful I-time Information-Education employee be assigned to 
the Idaho Fish and Game Department's Salmon Regional staff to teach the 
public basic management principles and gain publ!C support for manage-
ment programs. 
(12) Feral burros be removed from the Morgan Creek w1nter range, 
and the winter ranges be managed to favor native floral and faunal 
species. 
(13) Naturally occurring fires be allowed to burn In the Idaho 
Primitive area. Fire is part of the natural ecology and bighorn sheep 
habitat is often created ·l·n ·theseareas by fire. 
East Fork of the Salmon River Herd 
It is recommended that: 
(I) Hunting be stopped and this herd protected unti I such time as 
it reaches at least 100 animals. 
(2) The two-deer hunt and extended season be maintained to hold 
deer numbers at or below present levels. 
(3) Trespass from domestic livestock be control led. 
(4) Domestic livestock use be curtailed in the Zeigler Basin, 
Marco Creek, Jimmy Smith Creek, and Corral Creek drainages unti I such 
time as the plant community has recovered from its present state of 
deter i orat i on. 
(5) Road building activities In the Marco Creek drainage be 
131 
stopped immediately. 
(6) A sagebrush burning or spraying program be initiated to al low 
recovery of native grasses, but only after domestic I ivestock use has 
been curtai led and only on those sites where enough grass understory 
and.soi I remain to assure recovery of the grasses. 
(7) That stabilization of watersheds be given priority in manage-
ment plans for public lands on the East Fork. 
Statewide man~gement 
It is recommended that: 
(I) The bighorn sheep tag fee be raised to a value commensurate 
with the bighorns' status as a trophy animal. 
(2) Bighorn sheep management Units A, B, C, 0, E, Fl, F2 , F3, F4 , 
and F5 be reinstated, modified to fit present ecological knowledge, and 
used as a basis for managing bighorns in the future and that Units F3 I 
and F5 be combined into one unit. 
(3) A I I un its in the state be managed on a contro I I ed hunt bas is 
so that hunting pressure and harvest can be manipulated and control led. 
(4) The legal ram regulation be redefined as a ram 7t years of 
age or older and/or 140 Boone and Crockett points. 
(5) Control led hunts be held later and for a longer period to 
motivate hunters and to give them a better opportunity to shoot a 
trophy ram. 
(6) A special program be given to permitted hunters so that they 
can identify a legal ram in the field. 
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SUMMARY 
The bighorn sheep study was undertaken to del ineate the problems 
of the remnant Morgan Creek and East Fork of the Salmon bighorn sheep 
herds in Idaho and to formulate management plans to assure the survival 
of these herds. In addition, the study was intended to evaluate the 
current statewide bighorn sheep management system and to suggest 
improvements based on the data collected. 
The Supercub was used extensively to collect information on big-
horn sheep and was found to be twice as efficient as the hel icopter in 
terms of bighorns observed per hour and 8 times more efficient in terms 
of cost per bighorn observed. 
The Morgan Creek bighorn sheep herd declined from about 300 big-
horns in 1963 to about 100 bighorns at termination of the study. The 
East Fork herd remained approximately stable at about 50 bighorns 
between 1963 and termination of the study. 
Productivity of both herds was low. It was impossible to determine 
whether low lamb production or high lamb mortality was the major factor 
in the low productivity although there were strong indications of high 
lamb mortality. Low recruitment rates coupled with hunting pressure 
caused a decline in the ram component of both herds. 
Group size was found to be an unrel iable indicator of population 
size due to the many variables affecting group size at different times 
of the year. 
The lungworm-pneumonia complex and scabies mites local ized in the 
ears were common disease-paras i te prob I ems for bighorns on the study 
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areas. Poor nutr1tion was indicated as the reason for endemic disease 
and parasite problems. 
Cougar, coyote, bobcat and eagles were evaluated as mortal ity 
factors and no evidence was found to indicate that any of these were 
a serious limiting factor although they collectively must account for 
some mortality. Accidents and poaching were also evaluated as mortal ity 
factors although it was not possible to del ineate the extent to which 
they contri buted to morta I ity. 
Food habits of bighorns and deer were studied on the Morgan Creek 
winter range. Bighorn diets consisted of 69 percent grasses, 4 per-
cent forbs and 27 percent:browse. The primary grass uti I ized was 
Agropyron spicatum and the primary browse was Cercocarpus ledifol ius. 
Deer diets consisted of 24 percent grasses, 15 percent forbs and 61 
percent browse. A. spicatum was the primary grass uti I ized and sage-
brush was the primary browse uti I ized although deer accounted for up 
to 90 percent uti I ization on the I imited stands of C. ledifol ius when 
they did uti lize it. 
Competition did not occur between bighorns and elk or antelope. 
Domestic I ivestock use has converted most of the habitat in the Chal I is 
vicinity to sagebrush, which is not quality bighorn habitat. Deer 
responded to the habitat .alteration with greatly increased numbers. 
Livestock comp.ted with b~ghorns for the I imited amount of remaining 
grass and deer competed with bighorns by decimating the mountain 
mahogany. Protein shortage in winter was a serious problem for b'ighorns 
and there was no immediate relief in sight. Winter range rehabi I itation, 
consisting of sagebrush erad~catidn and reduction of deer and domestic 
livestock usage was suggested to restore ranges for the benefit of thq 
bighorns. Transplanting of bighorns to suitable areas of historical 
habitation was suggested as an action program to stabi lize bighorn 
numbers unti I winter range rehabi I itation problems could be solved. 
Breeding occurred in November and December, lambing in May and 
June. Twinning did not occur. 
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Horn growth-age comparisons were shown. Rams completed most horn 
base growth by the age of 3t. Total length continued to increase up 
to age lOt. Rams reached 140 Boone-Crockett points between the ages 
of 6 and 7. 
Several trapping methods were evaluated. A total of 43 bighorns 
were trapped during the study. Of these, 7 were transplanted, 7 were 
instrumented with radio transmitters, 23 were neckbanded and 6 acci-
dent I y k i I led. 
Morgan Creek bighorn sheep migrated an average of 22.4 mi les to 
summer ranges. The shortest migration was 19 and the longest 28.5 
mi les. East Fork bighorns were found to migrate about 17 mi les to 
summer range. 
Winter range analysis Indicated a canopy coverage of 34 percent 
for shrubs, forbs and grasses compared to 42 percent bare soi I and 
erosion pavement. Forage production was low (128 to 669 pounds per 
acre green weight) with sagebrush contributing 40 percent of the 
herbage production. Usage.on al I sites was moderate to excessive, 
erosion was very evident and range condition trend was estimated to 
be downward. Only about 8.5 percent of the 16,676 acres of winter 
range within the Morgan Creek Study Area was qual ity habitat avai lable 
to bighorns during most winters. Sagebrush, which is I ittle used by 
bighorns and is an indicator of lowered habitat qwal i,ty, domimated56 
percent of the total w~nter range. Grassland, indicative of qual ity 
bighorn habitat, made up only 17 percent of the total winter range. 
Idaho's bighorn sheep populations were found to be decreasing, 
decreased approximately 50 percent since 1960. Ram components decreased 
more rapidly than overal l populations: having decreased about 85 percent 
since 1960. Increased numbers of hunters' were harvesting less rams 
under the two week open season 3/4 curl regulation and the point of 
diminishing returns had begun to operate. Depressing the ram component 
. 
below some unknown level may interfere with bighorn sheep reproduction 
and for that reason a control led permit regulation to I imit the harvest 
and control distribution of hunters is recommended. 
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1960 81 GHOmJ SIIEEP HUNTER QUEST lONNA I RE 
~ighorn Sheep Tag Number: 
Note: We have received your 1960 Bighorn Sheep Report Card. Thank you. 
We have not received your 1960 Bighorn Sheep Report Card. Please return the completed 
report card to us soon. 
The information requested below is in addition to the information needed from the postal report 
cqrds attached to your Bighorn Sheep Tag. 
I. Did you hunt Bighorn Sheep in Idaho in 1960? No 
2. I f yes, please indicate the area(s) in which you hunted (A, B, etc; see Bighorn Sheep 
Regulations Map), the location(s) in which you hunted (drainage or landmarks), and the 
number of days you hunted. 
Area __________________ , near ________________________________ ___ 
, for days. 
Area ________________ __ near __________________________________ _ 
, for days. 
A rea ______________ _ near __________________________________ _ , for days. 
3. Please circle the dates that you hunted: September I 2 3 4 5 6 7 8 9 10 II 12 
4. Did you ki II a Bighorn Sheep in Idaho in 1960? [~Yes NoD If~, please 
13 14. 
indicate the date of ki I I, Sept. , and the location _________________________________ _ 
5. How many sheep did you see whi Ie hunting in 1960: 
Location of Sheep Observed 3/4 Curl or 
La rger Rams 
Under 3/4 
Curl Rams 
Ewes Lambs No. of uniden-
tied Sheep 
i 
6. Have you previously hunted for Bighorn Sheep? I~ Yes Noc=J If ';@2, please 
indicate tbe year(s) , and location(s) ________________________________ _ 
7. Did you hire the services of an outfitter or guide for your 1960 Bighorn Sheep hunt? 
Yes No If ~, his name: ______________________________________________ __ 
8. What was the cost of your 1960 Bighorn Sheep hunting? Please include only those costs incurred 
in 1960 for Bighorn Sheep hunting. 
License 
Bighorn Tag 
Trave I 
Motel 
Cafe 
Groceries 
Equ i pment 
Outfitter 
Other Costs 
$ .00 
==.00 
.00 
----.00 
----.00 
==.00 
. .00 (Purchased for this hunting trip; itemize: ________ __ 
----.OO~~~------------------------------------
==.00 (Itemize: ________________________________________ __ 
TOTAL COST $ ______ .00 (Also, taxidermy costs if any: $ _______ .00) 
9. PI~ase check here if you wish to receive a summary of this information. 
10. Comments: We would appreciate receiving your comments or ideas regarding Bighorn Sheep hunting 
in Idaho. 
(Please use the back of the sheet if you need more space for any of the questions above). 
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1967 BIGHOliN SHf::EP HUNTER QUEST IOI~NA I RE 
Name of hunter _________________________________ Sheep tag number 
City ________________ _ _ ____________ . ______________ State ________________________ _ 
I. Di d you hunt bi ghorn sheep duri ng the 1967 season? 
yes no 
2. If YES, please indicate the area(s) in which you hunted (A, B, F1, Etc; see bighorn sheep 
regulation map), the location(s) in which you hunted (by drainage, mountain or landmarks), 
and the number of days you hunted each area. 
Area ________ , near ____________________________________ _ , for ____________ _ days. 
Area __________ , near ________________________________________ , for ________________ days. 
Area __________ , near __________________________ _ ______ , f or ______________ d ays. 
3. Please circle the dates that you hunted; September 2 3456789 10 II 12 13 14 15 
4. Did you hire an outfitter or guide? If YES, his name ________________________ __ 
yes no 
___________________________ . Were you satisfied with his services? 
yes no 
5. H h ow many seep I you see w h' I h t· I e un Inq. 
3/4 cur I or Under 3/4 I No. unidentified 
Locat i on of sheep observed I arqer rams curl rams Ewes Lambs ! sheeD 
: 
; 
6. Did you ki I I a ram? / / / / I f YES, please indicate the DATE ________________ and 
yes no 
the LOCAT I ON 
7. Was your ram alone? / / / / I f NO, how many were in the group? 
yes no 
What sex and age were other sheep in the group? 
8. Do you intend to have your' trophy head mounted? / / / / If YES, by whom? 
yes no 
Address City State 
9. If you made a ki II, could you furnish us with the length of curl 
and circumference at the base of the largest horn? 
Cu r I inches 
C i rcumfel-ence _____ i nches 
10. Did you wound any animals you were unable to recover? 
yes no 
II. Have you hu nted sheep before 19677 / / / / If YES, how many years? _________________ _ 
yes no 
12. Have you ever ki I I.ed a bighorn ram in Idaho? / / / ! I n any other state? ! / / / 
____ yes 
13. Did weather conditions hinder your hu~t? / / 
~ 
no yes no 
~---/ I f YES, how? ____________________ _ 
14. Did you see any bighorn sheep .wearing a red neckband? I f YES, location. _______ _ 
yes no 
__________________________ --'~~a I e.? / I or Female? 
15. Would you be interested in hunting for bighorn sheep other than trophy rams if certain areas 
were to be opened for this. type of hunting on a I imited basis? 
yes no 
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BIGHORN SHEEP SIGHTING RECORD 
Submi tted by ______________ _ 
Locat i on ! Rams ! I Was count on 
(Be specific, give dist.i Less thanl3/4 and jYearl inqs ~ this band 
Date from a known landmark) . 3/4 curl larqer Ewe I Ram' Ewes Lambs Unci Total Inc Comp I Dup 
I I i , I I -~ 
i i : i , : i 
I I ! , i , I 1 i 
\ 
1 , : j j , ! ! 
I 
I i , I i I I ! 
, 
, 
. i i. 
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i 
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I 
l 
I 
I ! 
I 
i I 
i I j 
I 
! 1 I 
: 
1 ~ 
I , 
; 
.1 1 i j j 
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! 
j 1 i I i 
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I I 
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L:LAJ:!L~AllW\Tf DATA SIIEET 
\,'U.,,11 ,Jlc ______ . ___ . ___ . _. __ . _____ . _______________ Locat ion 
ll,,'c, ___ _ ____ . __________ . __ "rorcf'nta'le of bore ground ______________________ _ 
i'erceni ri(]O rOck. ______ . ______ _ I or 0 _____ _ Exposure _________________ _ 
, 
Name of Plant r,umber Sh rub or Tree No. Grazed No. Ungrazed Other 
I 
I 
Lclrge I ni er- i :,eed ling 
med i atE! 
-
-'-
I I 
1 
1 I i 
! i I 1 
.- ! 1 
i , 
i ! 
i 
I ! 
! ! : 
r 1 
I 
I 
i 
i 
I 
, 
: 
i 
I i I 
i 
i I I 
I 
i 
I i 
I I I I I 
I 
, 
i 1 
I 
i I 
! : 
1 
I 
I 
Comments ________________________________________________________________________ _ 
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2 x 5 Decimeter Quadrat 
Transect No. ________ - ______________________ Transect Bearings, __ ~----------
Transect Location, __________________ ~----~Observer-----------------------
Exposure _______________ . Date~--------~--------------
Slope ____________________ ___ 
Plant Species: UADRAT 
~ I 2 3 4 5 6 7 8 9 10 II 12 ! 13 14 15 16 17 18 19 20 
I 
i 
I 
: i I I I 
I I i ! 
i I 
I I I 
I i I ! 
: 
i 
i 
Forbs 
Shrubs 
, 
j 
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APPENDIX F. 
Leg Point Hits 
Transect No. _________________ Date __________________ _ 
Observer_· ____________________ ~ ___ 
Frame Bare Eros ion Rock Litter Moss & Veg Frame/ Bare Eros ion Rock Litter Moss & Veg 
No. Ground Pavement Lichen No. Ground Pavement Li chen 
I 27 
2 28 
3 29 
4 30 
5 31 
6 32 
7 33 
8 34 
9 35 
10 36 
II 37 
12 38 
13 39 
14 40 
15 41 
16 42 
17 43 
18 44 
19 45 
20 46 
21 47 
22 48 
23 49 
24 50 
25 51 
26 52 
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APPENDIX G. 
Plant list-Bighorn sheep winter range. Riparian species omitted. 
GRASSES: 
Agropyron spicatum 
Poa secunda 
Poa fendleriana 
Oryzopsis hymenoides 
Sporobolus cryptandrus 
Hordeum ,I ubatum 
Festuca idahoensls 
E I ymus sa lin us 
Bromus tecto rum 
Elymus condensatus 
Stlpa comata 
SHRUBS: 
Artemisia tridentata 
Artemisia tripartlta 
Artemisia spinescens 
Chrysothamnus nauseosus 
Chrysothamnus viscid. 
Eurotia lanata 
Grayla spinosa 
Tetradymla canescens 
Pursia trldentata 
Ribes aureum 
Forsel lesia splnescens 
Atrlplex canescens 
Atrl p I ex confert i fo I I a 
Cercocarpus iedifol ius 
Physocarpus monogynus 
Rosa woods! I 
Sarcobatus vermiculatus 
Artemisia arbuscula 
Arfem IS! a nOl/a 
FORBS: 
Balsamorhlza saglttata 
Encel lopsls nudlcaul Is 
Sedum 2QQ..=.. 
Draba ~ 
Antenna ria 2QQ..=.. 
Cryptantha ~ 
Lomatium ~ 
Cerastium ~ 
Chaenactls douglas! I 
Bluebunch wheatgrass 
Sandberg bluegrass 
Mutton grass 
I nd I an r keg rass 
Sand dropseed 
Foxta I I barl ey 
Idaho fescue 
Sa II na wi I d-rye 
Cheatgrass 
Giant wi Id-rye 
Needle and thr~d 
Big sagebrush 
Threetlp sagebrush 
Bud sage 
Rabbltbrush 
WI nterfat 
Sp I ney hop-sage 
Horsebrush 
B i tterb rush 
Golden current 
Spiney greasebush 
Fourwing saltbush 
Shadscale 
Curleaf mahogany 
Ninebark 
Wi Id rose 
Black greasewood 
Low sagebrush 
Black sagebrusb ' 
Arrow I eafba I sam root 
Sunflower 
Stonecrop 
Whitlow grass 
Pussy toes 
Desert pars I ey 
Mouse-ear chickweed 
Dusty malden 
Desire- Inter- Least 
able mediate Desire. 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
0-5 
X 
X 
0-30 
X 
X 
X 
X 
0-10 
0-10 
0-20 
X 
X 
6-20 
X 
0-20 
31-70 
X 
X 
X 
X 
X 
X 
X 
X 
10+ 
10+ 
X 
20+ 
X 
X 
20+ 
20+ 
70+ 
X 
X 
FORBS: continued 
Eriogonum microthecum 
Eriogonum umbellatum 
Erigeron uniflorus 
Er r geron I i nearus 
E r I geron ..§.£2.:.. 
Crep I s acumenata 
Phace I fa ..§.£2.:.. 
As te r 2.P.Q.:.. 
Lithospermum ruderale 
Castllle,la spp. 
Rigiopappus leptocladus 
Co I II ns r a parv I f lora 
Lu pin us .§.Q.Q..:.. 
Ph lox hood 11 
Phlox longifolla 
Penstemmon 2.P.Q.:.. 
Descurainla .§.Q.Q..:.. 
Erysimum ~ 
Brassica ~ 
Astragalus 2.P.2.!.. 
Delphinium ~ 
Lewisia redlviva 
Opuntla 2..P..P..!... 
Pediocactus simpsoni 
Gi I ia sinuata 
Mertensia ~ 
AI I fum acuminatum 
Calochortus nuttal 11 I 
Zigadenus panlculatus 
Urtlca dloica 
Capsel la bursa-pastoris 
Mlmulus ~ 
Ach r I lea mil I efo I I um 
Agoseris glauca 
Senecio integerrlmus 
Woodsia scopul Ina 
Arabis ~ 
Sedum leibergl I 
Cryptantha nana 
APPENDIX G. (cont.) 
W I I d buckwheat 
Hawksbeard 
Scorpion weed 
Stone seed 
~ndian paintbrush 
Blue-eyed Ma ry 
BI ue bonnet 
Beard tongue 
Tansy mustard 
Wa II flower 
Locoweed 
Larkspu r 
Bitter root 
P ric k I Y pea r 
Pincushion cactus 
Bluebells 
Wild on ion 
Sego ,I i I Y 
Death camas 
St i, ng I ngnett I e 
Shepherds purse 
Monkey ,flower 
Yarrow 
Dande I ion 
Groundse I 
Rocky Mtn. woodsia 
Mustards 
Stonecrop 
Sisymbrium 1 Inlfol lum Mustard 
Cryptantha lapularedovski i 
Phacella leucophylla Scorpion weed 
Aster Scopulorum 
Haplopappus acaul is 
Castelle,ja flava 
Leptodactylon pungens 
Indian paintbrush 
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Desir- Inter- Least 
able mediate Desir. 
X 
X 
0-5 
X 
0-5 
X 
0-20 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
6-20 20+ 
0-10 10+ 
5+ 
X 
X 
X 
X 
X 
0-10 10+ 
X 
X 
21-40 40+ 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
APPENDIX H 
Bighorn sheep trapping records, weights and measurements for 1967, 1968 and 1969 
Right Left 
Trap Weight Neck Length Out- Out-
Loca- Height Ear Tag Band Hind Heart side side 
Date tion Sex Age (s ho I • ) Numbers Co lor-No. Ear Foot Gi rth Lgth. Base Lgth. Base 
1967 
2/27 Morgan 
Creek F 9 mo. --- 2H6 Red EF 
2/27 Morgan 
Creek F 9 mo. --- 2H7 Red EF 
3/31 Brad-
shaw 36 in. 
Bri dge F 3 yr 110 lb. 2H8 Red 3 6" 38" 7" 4.5" 8" 4.5" 
3/31 Panther 161 lb. 
Creek M 5 yr (dressed) None None 6" 6.2" 40" 30" 14.5" 30" 14.5" 
38" (died) 
4/10 Morgan 
Creek F Mat. 140 lb. 2H9 Red H 6" 40" 7.2" 5.2" 8" 5.2" 
4/10 Morgan 
Creek F 3 yr 105 lb. 2HI0 Red 4 5.2" --- 34" 6" 4.7" 5.5" 4.5" 
4/12 Morgan 
Creek M 5 yr 43" 2HI3 Red X 6. 5" 6.5" 44" 27" 15" 26" 14.2" 
4/13 Dar ling 
5.5" Creek F 5 yr 35" 2HI4 Red 1 4.2"6" 34" I I" 5.5" 10.5" .J::> 
-..J 
APPENDIX H (Continued) 
Right Left 
Trap Weight Neck Length Out- Out-
Loca- Height Ear Tag Band Hind Heart side side 
Date tion Sex Age (sho I . ) Numbers Color-No. Ear Foot Gi rth Lgth. Base Lgth. Base 
4/13 Dar ling 
Creek F 4 yr 37" 2HI5 Red 0 5.5" 6" 43" 7.5" 5.5" 8.5" 5.5" 
4/13 Dar ling F 5 yr 37" 2HI6 None 5.5" 5" 40" 8" 5" 8.5" 5" Creek (died) 
1968 
1/23 Darl ing 67 lb. 
Creek M t yr 28" 2H II None 4.2" --- 32" 6" 4.5" 5.7" 4.5" 
4/16 Morgan 200 lb. 
Creek M 7 yr 41" 2HI7 Red E 4.7" --- 48" 26" 13.2" 32" 14" 
4/16 Morgan 152 lb. 
Creek F Mat. 36" 2HI8 Red 7 4.5" --- 41" 9.7" 5.2" 10" 5.2" 
4/16 Morgan 175 lb. 
Creek M 4 yr 38" 2HI9 Red K 4.7" --- 44" 21 .5" 13.2" 21.5" 13" 
4/16 Morgan 140 lb. 
Creek F Mat. 3311 2H20 Red 5 4.5" --- 40" 9.2" 5" 8.5" 5" 
4/16 Morgan 140 lb. 
Creek F Mat. 32" 2H21 Red A 4.7" --- 39.5" 8.7" 5" 9.2" 5.2" 
4/17 Da r ling 120 lb. 
Creek F Mat. 32" 2H22 Orange 4.5" --- 36" 8" 5" 4.5" 5" 
.j:>. 
<Xl 
APPENDIX H (Continued) 
Right Left 
Trap Weight Neck Length Out- Out-
Loca'" Height Ear Tags Band Hind Heart side side 
Date tion Sex Age (shol.) Numbers Color-No. Ear Foot Girth Lgth. Base Lgth. Base 
4/20 Morgan 120 lb. 
Creek F Mat. 34" 2H23 Orange I 4.7" 38" 8" 4.5" 6.7" 4.5" 
4/20 Morgan 140 lb. 
Creek F Mat. 36" 2H24 Red 2 4.5" --- 40" 9.5" 5" 9.7" 5.2" 
4/20 Morgan 100 lb. 
Creek F 2 yr 33" 2H25 Orange L 1.2" --- 35" 5.2" 4.7" 5" 4.2" 
1969 
1/29 Morgan 
Creek F 8 mo 78 lb. 2H26 Orange ¥ 
1/29 Morgan Red 1 
Creek F Mat. 150 lb. 2H27 Red U 
1/29 Mud Spr. Red 2 
Gulch M 6.5 yr--- 2H28 Red Z 23" 14" 25" 14" 
1/30 Dar ling Red 4 
Creek F 5 . 5 Y r I 30 lb. 2H29 Red M 
1/30 Darl i ng Red 3 
Creek F 4.5 Y r 120 lb. 2H22 Red 'ltV 
1/30 Morgan Red '25 
Creek F 8 mo --- 2H30 Orange 0 
~ 
\0 
APPENDIX H (Continued) 
Right Left 
Trap Weight Neck Length Out- Out-
Loca- Height Ear Tag Band Hind Heart side side 
Date tion Sex Age (shol.) Numbers Color-No. Ear Foot Gi rth Lgth. Base Lgth. Base 
1/30 Morgan Red 5 
Creek F Mat. 2H31 &32 Red J 
1/31 Morgan Red w/wh 
Creek M 8 mo 2H33 s t rip e , b I . bars 
Red 9 
3/4 E.Fork F Mat. 2H34 Orange R 6.7" 5.2" 3.5" 5.2" 
3/4 E. Fork F Mat. 2H35 
Red 8 Orange V 6.5" 5" 8.5" 5. I" 
3/4 Morgan 
Creek M 4.5 yr 39.5" 2H36 Red T 64" 5.5" 22" 23.5" 12.5" 23.5" 13" 
3/4 Morgan 
Creek F Mat. 35" 2H37 Or~lnge X 58" 4.5" 20.5" 5.5" 4.2" 5.5" 4" 
4/27 Morgan 
Creek F Mat. 2H38 Red 9 
4/27 Morgan 0 
Creek F Lamb 2H39 Red 0 
4/27 Morgan Red N w/ 
Creek F Mat. 2H40 who stripe 
4/27 Dar ling 
Creek F Mat. 2H29 Red 6 Vl 
0 
APPENDIX H (Continued) 
Right Left 
Trap Weight Neck Length Out- Out-
Loca- Height Ear Tag Band Hi nd Heart side side 
Date tion Sex Age (sho I . ) Numbers Color-No. Ear Foot Girth Lgth. Base Lgth. Base 
4/27 Darl i ng 
Creek M 1.5 yr 2H41 Orange X 
4/27 Dar ling 
Creek F Mat. 2H42 Red P 
4/27 Darl ing 
Creek M 3.5 yr.--- 2H43 Red [1 
\J1 
APPENDIX I 
(Relocation of marked bighorns - ground or aerial observations) 
Di st. from Di st. from Number of 
[3i g- Site of Site of Days 
horn Date Area Date Area Original Last Re- Between 
t~o. Sex Age Marked Marked Re located Relocated Capture location Re I ocatl on 
2H6 F 9 mo. 2/27/67 Morgan 4/10/67 Morgan Cr. 0.5 mi. 42 
Creek 4/12/67 Morgan Cr. 1.5 mi. 2.0 mi. 2 
4/18/.67 Mud Sp. Gul. 2.0 mi. 3.0 mi. 6 
8/14/67 Flume Cr. 20.0 mi. 20.0 mi. 118 
I 1/30/67 Morgan Cr. 1.0 mi. 19.0 mi. 108 
1/7/68 Fu 1 I er Gu 1 . 2.0 mi. 3.0 mi. 38 
2/13/68 Boneya rd Gu I • 2.0 mi. 3.5 mi. 38 
6/5/68 Morgan Cr. 0.5 mi. 2.0 mi. 114 
6/17/68 Morgan Cr. 1.0 mi. 0.7 mi. 12 
8/13/68 Liberty· lk. 25.0 mi. 24.0 mi. 57 
9/24/68 Mud Springs 2.0 mi. 23.0 mi. 42 
2H7 F 9 mo. 2/27/67 Morgan 4/10/67 Morgan Cr. 0.5 mi. 42 
Creek 4/12/67 Morgan Cr. 1.5 mi. 2.0 mi. 2 
4/18/67 MudSp.Gul. 2.0 mi. 3.0 mi. 6 
8/14/67 Flume Creek 20.0 mi. 19.0 mi. 118 
I 1/30/67 Morgan Creek 1.0 mi. 19.0 mi. 108 
1/7/68 Fu I I er Creek 2.0 mi. 3.0 mi. 38 
8/16/68 Mud Sp. Gul. 2.5 mi. 1.5 mi. 222 
3/23/68 Morgan Creek 3.0 mi. 2.0 mi. 219 
2H8 F 3 yr. 3/31/67 Bradshaw 4/11/67 Bradshaw Br. 1.2 mi. II 
Bri dge 4/18/67 Bradshaw Br. 1.0 mi. 0.2 mi. 7 
5/17/67 Bradshaw Br. 2.0 mi. 1.0 mi. 29 
5/24/67 Bradshaw Br. 3.0 mi. 2. a mi. 7 
12/21/67 Bradshaw Br. 0.5 mi. 1.5 mi. 210 
2H9 F Mat. 4/10/67 Morgan 6/19/67 Morgan Creek 2.5 mi. 70 
Creek 6/21/67 Morgan Creek 2.0 mi. 0.5 mi. 2 
7/25/67 Sage Creek 1.0 mi. 1.5 mi. 34 V1 N 
APPENDIX I (Continued) 
o i st. from Dist. from Number of 
Big Site of Site of Days 
horn Date Area Date Area Original Last Re- Between 
~Io. Sex Age Marked Marked Relocated Relocated Captu re location Relocation 
2H9 F Mat. 4/10/67 Morgan 1 1/30/67 Sage Creek 2.0 m . 1.0 mi. 12 8 
Creek 2/14/68 Sp ri ng Gulch 2.5 m . 4.5 mi. 76 
1/3/69 [vk-: rgc n Creek 3.0 rn . 3.0 mi. 323 
4/2/69 ShoT SJ un Creek 3 .5 m . 4. 0 mi. 89 
2H I0 F 3 yr. 4/10/67 Morgan 5/23/67 Mud Sp. Gul. 3.5 m 43 
Creek 6/19/67 Boneyard Gu I. 4.0 m . 0.5 mi. 27 
1/4/68 Fu I I er Gu I ch 2.0 m . 3 .0 m·i. 199 
6/17/68 Morgan Creek 1.0 m . 4.0 mi. 166 
9/24/68 Mud Sp. Gu I. 2.0 m . 2.5 mi. 99 
3/23/69 Fuller Gulch 3.5 m . 2.0 mi. 180 
2HI3 M 5 yr. 4/12/67 Morgan 4/17/67 Boneya rd Gu 1 . 1.0 m 5 
Creek 5/17/67 Mud Sp. Gul . 3.0 m . 4.0 mi . 30 
8/16/67 Flume Creek 20.5 m . 19.0 mi. 91 
9/10/67 Woodtick Rdg . 26.0 m . 6.0 mi . 25 
2HI4 F 5 yr. 4/13/67 Oar ling 5/22/67 Pats Creek 5.5 m 38 
Creek 1/30/69 Pats Creek 3 .0 m . 0.5 mi. 617 
2HI5 F 4 yr. 4/13/67 " 5/22/67 Pats Creek 5.5 m 38 
2HI7 M 7 yr. 4/16/68 Morgan 5/18/68 Millick Creek 6.0 m 32 
Creek 8/8/68 Woodtick Rdg. 25.0 m 19.0 mi. 82 
9/20/68 Mo . Flu me Cr. 24.5 m . "-1 ."- 4.0 mi . 43 
1/29/69 Mud Sp. Gul. 2.5 mi. 21.0 mi. 131 
2HI8 F Mat. 4/16/68 Morgan 9/8/68 Cache Basin 27.0 mi. 145 
Creek 9/ 24/68 Mud Sp. Gul. 2.5 mi . 27.0 mi. 16 
4/2/69 Shotgun Cr. 3.5 mi. 4.5 mi. 190 
2HI9 M 4 yr . 4/16/68 Morgan 5/18/68 MillickCr . 6.0 mi. 32 
Creek 8/8/68 Woodtick Rdg. 25.0 mi. 19.0 mi. 82 
1 1/7/68 Red Butte 7.5 mi. 19.5 mi. 91 
12/16/68 Morgan Creek 2.5 mi. 8.5 mi. 39 V1 
VJ 
APPENDIX I (Continued) 
Di st. from Dist. from Number of 
8ig- Site of Site of Days 
horn Date Area Date Area Original Last P,e- Betweem 
,No. Sex Aqe Marked Marked Relocated Relocated CaDture location Relocation 
2H 19 M 4 yr. 4/16/68 Morgan 1/29/69 r},ud Sp. Gul. 2.5 mi. 2.5 mi. 44 
Creek 
2H20 F Mat. 4/16/68 Morgan 8/16/68 Pole Creek 25.0 mi. 122 
Creek 9/8/68 Cache Basin 27.0 mi. 2.5 mi. 23 
9/9/68 Sheep Deer 27.0 mi. 1.5 mi. I 
12/16/68 Morgan Cree k 3.0 mi. 28.5 mi. 98 
3/7/69 Sheep Creek 3.0 mi. 2.0 mi. 81 
3/23/69 Sheep Creek 2.5 mi. 0.5 mi. 16 
2H21 F Mat. 4/16/68 Morgan 8/16/68 W. Fk. Camas 26.0 mi. 122 
Creek 12/16/68 Morgan Creek 2.5 mi. 27.0 mi. 112 
1/3/69 Fu I I er Gu I. 3.5 mi. 2.0 mi. 18 
3/23/69 Fuller Gul. 3.5 mi. 0.0 mi. 79 
6/12/69 Pole Creek 24.0 mi. 25.5 mi. 80 
2H22 F [v]at. 4/17/68 Darl ing 1/30/69 Darl ing Cr. 0.5 mi. 288 
Cr'ee k 
2H23 F Mat. 4/20/68 Morgan 6/18/68 Spring Gul. 2.5 mi. 59 
Creek 8/16/68 W.Fk. Camas 26.0 mi. 27.5 m 59 
9/24/68 Morgan Creek 1.0 mi. 25.5 m 39 
12/16/68 Morgan Creek 2.5 mi. 2.0 m . 83 
3/7/69 Sheep Creek 3.0 mi. 2.5 m 81 
4/2/69 Shotgun Cr. 4.0 mi. 1.5 m . 26 
2H25 F 2 yr. 4/20/68 Morgan 6/18/68 Spring Gul. 3.0 mi. 3.0 m . 59 
Creek 12/16/68 Morgan Creek 3.0 mi. 2.0 m 180 
6/19/69 Morgan Creek 1.0 mi. 3.0 m • 185 
2H26 F 8 mo. 1/29/69 Morgan 3/23/69 Sheep Creek 3.0 mi. 53 
Creek 
\,n 
+:> 
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